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This Is a continuation-in-part of U.S. patent application Serial No. 
08/429,095, filed May 3, 1995, which Is a continuation-in-part of U.S. patent 
application Serial No. 322,783, filed October 18, 1994, which is a continuation- 
in-part of U.S. patent application Serial No. 289.711, filed August 12, 1994, 
which is a continuation-in-part of U.S. patent application Serial No. 147,708, 
filed November 4, 1993. 

Technical Field 

The present invention relates to new cyclobutane dicarisoxylic acid 
compounds which are useful in inhibiting de novo squalene production or 
inhibiting protein famesyltransferase and the famesylatlon of the oncogene 
protein Ras or inhibiting fungal growth and to chemotherapeutic, antifungal, 
hypolipidaemic and antiatherosclerotic compositions containing such 
compounds and to a method of using such compounds for Inhibiting cholesterol 
biosynthesis and atherosclerosis, for inhibiting protein famesyl-transferase and 
the famesylatlon of the oncogene protein Ras and as antifungals. 

Backgroun d of tha InvPnting 

Squalene synthetase is a microsomal enzyme which catalyzes the 
reductive dimerization of two molcules of famesyl pyrophosphate (FPP) in the 
presence of nicotinamide adenine dinucleotide phosphate, reduced form, 
(NADPH) to fonn squalene (Poulter, C. D., Rilling, H. C, In "Biosynthesis of 
Isoprenoid Compounds', Vol. I, Chapter 8. pp. 413-441, J. Wiley and Sons, 
1981 and references therein). This enzyme Is the first committed step of the de 
novo cholesterol biosynthetic pathway. Thus inhibition of squalene synthetase 
will lead to inhibition of cholesterol biosynthesis and thus will act as a 
hypocholesterolemlc. Thus squalene synthetase inhibitors ultimately should be 
useful for the treatment and prevention of hyperiipldaemia or atherosclerosis or 
other disorders resulting from an excess of cholesterol. 
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Disclosure of the tnventinn 

In accordance with the present invention there are provided compounds 
of the fomiula (I), (II). (Ill) and (IV): 




wherein 

Ai, A2, A3, A4, As and As are Independently selected from the group consisting 
of 

(1) hydrogen; 

(2) halogen; 

(3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -X-T-G 

wherein at each occun-ence T Is independently selected from the group 
consisting of 

a) a covalent bond, 

b) -C(0)-. 

c) -C(S)- and 

d) -S(0)2-, 
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at each occurrence X is independently selected from tiie group consisting of 

a) a covalent bond, 

b) -CHg-, 

c) -0-. 

d) -S- and 

e) -N(Ra)- wherein is hydrogen, loweraikyl, cycloalkyi, 
cycloallcylalkyi or arylallcyl, 

and at each occun-ence G Is independently selected from the group consisting 
of 

a) R2. 

b) -N(Ri)(R2) 

wherein at each occunrence is Independently selected from the 

group consisting of 

(i) -CH(Rd)C(0)ORe wherein at each occun^nce R^ is 
independently selected from the group consisting of 
loweraikyl, cycloalkyi, cycloalkylalkyi, alkoxyalkyi, 
thioalkoxyalkyi, hydroxyalkyi, aminoalkyi, carboxyalkyi, 
alkoxycarbonylalkyi, arylalkyi and alkylsulfonylalkyi and at 
each occun-ence Rg is independently selected from the 
group consisting of hydrogen and carboxy-protecting group 
(li) aryl. 
(ill) arylalkyi, 
(Iv) heterocyclic, 
(v) (heterocyclic)alkyl, 
(vl) cycloalkylalkyi and 

(vil) aryl, heterocyclic, arylalkyi or (heterocycllc)alkyl 
wherein the aryl group, the aryl part of the arylalkyi group, 
the heterocyclic group or the heterocyclic part of the 
(heterocyclic)alkyl group is substituted with one or two 
substituents -W-R4 wherein at each occurrence W is 
independently selected from the group consisting of (a) a 
covalent bond, (b) ^(O)-, (c) -CHg-, (d) -O-, (e) -S(0)p- 
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wherein p is 0. 1 or 2. (f) -NCR^)- wherein R^. is hydrogen or 
loweralkyl, (g) -CHgO-, (h) -CH2S(0)p- wherein p is 0. 1 or 2 
and (I) -CHgNCRg). wherein Rg is hydrogen or lowerall<yl 
and 

5 at each occurrence R4 is independently selected from the 

group consisting of (a) aiyl, (b) aryialkyi, (c) cycloaH<yl, 
(d) cydoallcylalkyl, (e) heterocyclic and 
(0 (heterocyclic)alkyl, 

10 and 

at each occun-ence R2 Is independently selected from the group 
consisting of 
(I) aryl, 

^5 (ii) arylallcyl, 

(ill) alkenyl, 

(iv) alkynyl, 

(v) arylallcenyl, 
(vO arylalkynyl, 

^ (vll) (heterocycllc)alkyl, 

(viii) aryloxyalkyi, 

(ix) aryloxyalkenyl, 

(x) arylalkoxyalkenyl, 

(xl) atylalkyi wherein the alkyl group is suljstituted with (a) 
•5 -OR10 wherein Rio is hydrogen or alkanoyi or (b) -C(0)ORf, 

wherein R^ is hydrogen or a carboxy-protecting group, 
(xlO aroyloxyalkyi, and 

(xni) aryl, arylalkyi or (heterocyclic)alkyI wherein the aryl 
group, the the aryl part of the arylalkyi group or the 
0 heterocyclic part of the (heterocyclic)alkyl group is 

substituted with one or two substituents -Y-R3 wherein at 
each occurrence Y Is independently selected from the 
group consisting of (a) a covalent bond, (b) -C(0)-, 
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(c) -CHg-, (d) -0-, (e) -S(0)n,. wherein m Is 0, 1 or 2, 

(f) -NCRb)- wherein R,, is hydrogen or loweralkyi, (g) -CHgO-, 
(h) -CH2S(0)m- wherein m Is 0, 1 or 2 and (1) -CHgNCRi,)- 
whereln is hydrogen or loweralkyi and at each 
5 occurrence R3 is independently selected from the group 

consisting of (a) aryl. (b) arylalkyi, (c) cycloalkyl. 

(d) cycloalkylalkyi, (e) heterocyclic and 
(f) (heterocycllc)allcyl, 

10 and 

c)-NHR2aOr-OR2a 

wherein at each occurrence Rgg Is Independently selected from the 
group consisting of 
15 (I) arylalkyi and 

(11) heterocyclicalkyi, 

wherein the alkyi part of the arylalkyi group or the 
heterocyclicalkyi group is substituted with an arylalkyi group 
and wherein the aryl part of the arylalkyi group or the 

20 heterocyclic part of the heterocyclicalkyi group Is substituted 

with one or two substituents -Y'-Ry wherein at each 
occurrence Y' Is Independently selected from the group 
consisting of (a) a covalent bond, (b) -C(0)-. (c)..CH2-, (d) 
-0-, (e) -S(0)^<- wherein m' Is 0, 1 or 2. (f) -NCRy)- wherein 

5 Ry is hydrogen or loweralkyi, (g) -CHgO-, (h) -CHgSCO)^. 

wherein m' is 0. 1 or 2 and (i) -CHaNCRb.)- wherein R^. Is 
hydrogen or loweralkyi and at each occun-ence R3. Is 
Independently selected from the group consisting of (a) aryl, 
(b) arylalkyi, (c) cycloalkyl, (d) cycloalkylalkyi, 

0 (e) heterocyclic and (f) (heterocycllc)alkyl; 

(7) -2 wherein at each occurrence Z is independently selected from the 
group consisting of 
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a) -Q-D 

wherein at each occurrence D Is Independently selected from the 
group consisting of 

0) -C(0)R6 wherein at each occun^ence Rg is Independently 
5 selected from the group consisting of hydrogen and a 

carboxy-protecting group, 

00 -C(0)H. 

(IH) -CHgOH. 

(iv) *C(0)CF3, 
10 (v).CH(0H)CF3, 

(vi) -C(OH)(CF3)2, 

(vll) -C(0)NH2, 

(vni)-C(0)NHOH. 

(ix) -CH(=NOH), 
15 (X) -S(0)2NH2. 

(xi) -NHS(0)2CH3 or -NHS(0)2CF3, 

(xil) 5-tetrazolyl, 



(xiil) 



^ H 

H 



(xiv) Fb wherein R30 Is -CN.-NOa, or -CO2R31 
20 wherein R31 is hydrogen, aryl or loweralkyi, 

PL. o 

(xv) o wherein at each occun-ence R32 Is 
Independently selected from the group consisting of 
hydrogen and loweralkyi, 
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(xvi) o wherein at each occurrence R33 Is 

Independently selected from the group consisting of 
hydrogen and loweralkyi, 

(xvh) o wherein at each occun-ence R34 Is 

Independently selected from the group consisting of 
hydrogen, lowerall^yl, all<enyl, alkoxyalkyi and 
benzyl, 



(xvilO 



^ H 



A 



(xbc) 

K-i 

10 (XX) ° 



0 



(xxi) ^ " 
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(XXV) 



and 



wherein at each occunence Q is Independently selected from the group 
consisting of (i) a covalent bond, (ii) -OCH2-, (ill) alkytene, and (Iv) alkenylene; 



10 



b) 



HO 



V 



15 



and 
c) 



C(0)ORf 
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10 



Wherein at each occurrence is independently selected from the 
group consisting of hydrogen and a carboxy-protecting group; 

(8) -C(0)R2a wherein at each occurence Rga is independently defined 
as above; 

(9) -CH(0H)R2a wherein at each occunence Rg^ is independently 
defined as above; 

(10) -CH=C(R2b)(R2^ wherein at each occurrence Rg^ Is independently 
selected from arylalkyi and at each occurrence R^, is independently 
selected from the group consisting of aryl and heterocyclic wherein 
the aryl or heterocyclic ring Is subsubstltuted with -V-Rg. wherein at 
each occurrence V and Ry are independently defined as above. 

(11) -C(OKH(R2a)CH(R2d)C(0)ORg wherein at each occurrence R, is 
Independently defhed as above, at each occurrence R^^ is 

independently selected from aryl and at each occurrence R is 
Independently selected from the group consisting of hydrogen and a 
20 carboxy-protecting group; 



15 



25 



and 



(12) -C(0)NH(aiylalkyI); 

or any two adjacent substltuents selected from A,. A^. A3. A4. Ag and Ag taken 
together fomi a 5-, 6- or T-membered cyclic anhydride group; 

with the proviso that one or two of \,, Ag. A3. A4. A5 and Ae is independently 
30 selected from the group consisting of 

(1) -X-T-G wherein at each occurrence X. T and G are independently defined as 
9Dove, 
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(2) -C(0)R2a wherein at each occurrence is independently defined as 
above, 

(3) -CH(0H)R2a wherein at each occunence is independently defined as 
above, 

5 (4) *CH:^(R2b)(R2c) wherein at each occunrence R2b and Rg^ are 
independently defined as above, 
and 

(5) -C(0)-CH(R2a)CH(R2d)C(0)ORg wherein at each occun-ence Rg^, Rgj and 
Rg are independently defined as above, 

10 

. arid with the proviso that one, two or three of Ai , Aa, A3, A4, As and As is -Z 
which at each occurrence is Independently defined as above; 

or a phannaceutically acceptable salt thereof. 

15 

Prefen^ed compounds of the invention are compounds of formula (I), (11), 
(III) or (IV) wherein Ai, A2, A3, A4, A5 and As are Independently selected from 

(1) hydrogen, 

(2) halogen, 
20 (3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 , -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyi, cycloalkylalkyi or arylalkyi, -0-C(0)NR^R2 or 

25 -CH2*C(0)NR^R2 wherein at each occuirence Ri is independently selected 

from the group consisting of (i) aryl, (iO arylalkyi, (iii) heterocyclic, 

(Iv) (heterocycllc)alkyl and (vi) R2, and at each occun^nce R2 Is Independently 

elected from the group consisting of (!) aryl, (ii) arylalkyi, (iii) alkenyl, 
(iv) alkynyl, (v) arylalkenyl, (vi) arylalkynyl, (vil) (heterocyclic)alkyl, 
30 (viii) aryloxyalkyi, (ix) aryloxyalkenyl, (x) arylalkoxyalkenyl, (xi) arylalkyi wherein 
the alkyi group is substituted with -ORio wherein Rio is hydrogen or alkanoyl, 
and (xli) aryl, arylalkyi or (heterocyclic)alkyl wherein the aryl group, the the aryl 
part of the arylalkyi group or the heterocyclic part of the (heterocyclic)alkyl group 
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ls substituted with -Y-R3 wherein at each occurrence Y is independently 
selected from (a) a covalent bond, (b) -C(0)-, (c) -CHg-, (d) -0-, (e) -S(0)n,. 
wherein m is 0, 1 or 2, (0 -N(Rj,)- wherein is hydrogen or iowerallqrl, (g) 
-CHgO, (h) -CH2S(0)n,- wherein m Is 0, 1 or 2 and (I) -CHgNCRj^- wherein R^ is 
hydrogen or loweralkyi and at each occurrence R3 is independently selected 
from (a) aryl, (b) arylalkyi, (c) oycloalkyi, (d) cycloalkylalkyi, (e) heterocycHc and 
(f) (heterocycllc)alkyi; 
and 

(7) -Q-C(0)Re wherein at each occurrence Q Is Independently selected from 
(a) a covalent bond, (b) alkylene, and (c) alkenylene and Rg is -OR7 wherein at 
each occurrence Hj Is Independently hydrogen or a carboxy-protecting group; 
with the proviso that one or two of Ai , A2, A3, A4, A5 and Aq Is -C(0)NRi R2 . 
-N(Ra)-C(0)NR^ Rg wherein Rg is hydrogen, loweralkyi, cycloalkyi, 
cycloaikylalkyi or arylalkyi, -0-C(0)NR, Rg or 

-CH2-C(0)NR,R2 wherein R, and R2 are as defined above, and with the proviso 
that one, two or three of Ai , A2, A3, A4. A5 and Ae is -Q-C(0)R6 wherein Q and 
Re are as defined above. 

IVIore preferred compounds of the invention are compounds of fonnula (I) 
wherein Ai, A2, A3, A4, A5 and Ae are independently selected from 

(1) hydrogen, 

(2) halogen, 

(3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 , -N(Ra)-C(0)NR,R2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyi, cycloalkylalkyi or arylalkyi, -0-C(0)NR^ Rg or 
-CH2-C(0)NR^R2 wherein at each occurrence Ri is Independently selected 
from the group consisting of (i) aryl, (II) arylalkyi, (Hi) heterocyclic, 

(iv) (heterocycllc)alkyl and (vi) Rg, and at each occurence R2 Is independently 
selected from the group consisting of (i) aryl, (li) arylalkyi, (ill) alkenyl, 
(iv) alkynyl, (v) arylaikenyl, (vl) arylalkynyl. (vll) (heterocyclic)alkyl. 
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10 



15 



20 



(vlll) aryloxyalkyl. (ix) aryloxyalkenyl, (x) arylalkoxyalkenyl. (xi) arylalkyi wherein 
the alkyi group is substituted with -ORio wherein Rio Is hydrogen or alkanoyi 
and (xH) aryl, arylalkyi or (heterocycllc)alkyl wherein the aryl group, the the ar^rl 
part of the arylalkyi group or the heterocyclic part of the (heterocycllc)alkyl group 
IS substituted with -Y-R3 wherein at each occunence Y is iridependently 
selected from (a) a covalent bond, (b) -C(0)-, (c) -CHg-, (d) -0-, (e) -S(0) - 
wherein m Is 0. 1 or 2, (f) -N(Rb)- wherein R^ is hydrogen or loweralkyi, (g) 
-CH2O-, (h) -CH2S(0)n,- wherein m is 0, 1 or 2 and (i) -CHaNCRb)- wherein R. is 
hydrogen or loweralkyi and at each occun-ence R3 is independently selected 
from (a) aryl, (b) arylalkyi, (c) cycloalkyl, (d) cycloalkylalkyi, (e) heterocyclic and 
(f) <heterocycIic)alkyl; 
and 

(7) -Q-C(0)R5 wherein at each occun-ence Q is independently selected from 
(a) a covalent bond, (b) alkylene, and (c) alkenylene and Rg is -OR7 wherein at 
each occunence R7 is Independently hydrogen or a carboxy-protecting group; 
wfth the proviso that one or two of Ai. A2, A3, A4, A5 and Ag is -C(0)NRiR2 
-N(Ra)-C(0)NR,R2 wherein R^ is hydrogen, loweralkyi, cycloalkyl, 
cycloalkylalkyi or arylalkyi, -0-C(0)NR, Rg or 

-CH2-C(0)NRiR2 wherein R, and Rg are as defined above, and with the proviso 
that one, two or three of Ai . A2, A3, A4, A5 and Ae Is -CKJCORg wherein Q and 
Re are as defined above. 



Even more prefen-ed compounds of the invention are compounds of 
25 fomiula (I) wherein Ai, Ag. A3, A4, A5 and Ag are independently selected from 

(1) hydrogen, 

(2) halogen, 

(3) loweralkyi; 

(4) hydroxy; 
30 (5) alkoxy; 

(6) -C(0)NRiR2 . -N(Ra).C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyl, cycloalkylalkyi or arylalkyi, -0-C(0)NR, R2 or 
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•CH2-C(0)NR)R2 wherein at each occurrence Ri is independently selected 
from (I) arylall(yl, (li) (heterocycIlc)alkyl and (lil) R2, and at each occunence R2 is 
independently selected from (I) arylalkyi, (10 atylalkenyl, (ill) aryloxyalkyl, (iv) 
aryloxyalkenyl, (v) aiylalkoxyalkenyl, and (vj) aryl, arylalkyi or (heteit)cycllc)alkyl 
5 wherein the aiyl group, the the aryl part of the arylalkyi group or the heterocyclic 
part of the (heterocyclic)alkyl group is substituted with -Y-Ra wherein at each 
occurrence Y is independently selected from (a) a covalent bond, 
(b) -CHg-, and (c) -O- and at each occurrence R3 is independently selected from 
(a) aryl, (b) arylalkyi, (c) heterocyclic and (d) (heterocycIic)alkyl; 
10 and 

(7) -C(0)Re wherein Rg is -OR7 wherein at each occurrence Ry is 
independently hydrogen or a carboxy-protecting group; 
with the proviso that one or two of Ai , A2, A3, A4, A5 and A5 is -C(0)NRi R2 , 
-N(Ra)-C(0)NRi R2 wherein R^ is hydrogen, loweralkyi, cycloalkyi, 
15 cycioalkylalkyi or arylalkyi, -0-C(0)NRi Rg or -CH2-C(0)NRi R2 wherein R^ and 
R2 are as defined above, and with the proviso that one, two or three of Ai, A2, 
A3. A4, As and Ae is -C(0)Rg wherein Re is as defined above. 



Even more highly prefen-ed compounds of the Invention are compounds 
of fomiula (I) wherein Ai, A2, A3, A4, A5 and As are Independently selected from 

(1) hydrogen, 

(2) halogen, 

(3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 . -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyi. cycioalkylalkyi or arylalkyi, -0-C(0)NR,R2 or -CH2-C(0)NR^R2 
wherein at each occun-ence Ri is independently selected from benzyl, 2- 
ethoxybenzyl, chlorobenzyl, dichlorobenzyl, phenethyl, 3-phenylpropyl, 4- 

30 phenylbutyl and 

4-(phenoxy)benzyl, and at each occunence R2 is Independently selected from 
4-(phenoxy)ben2yl, 3-(4-methylphenoxy)benzyl, and 4-(phenoxy)phenethyl; 
and 



20 



25 
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(7) -C(0)R5 Wherein Rg Is -OR7 wherein at each occurrence R7 is 
Independently hydrogen or a carboxy-protectlng group; 
with the proviso that one or two of Ai, A2. A3, A4, A5 and Ae is -C{0)NRiR2 
■N(Ra)-C(0)NR^ Rg wherein is hydrogen, loweralkyi, cycloaikyl. 
cycloaHcylalkyl oraiylall<yl. O-C(0)NRiR2 or-CHg-CCONR.R^ wherein R, and 
1^ are as defined above, and wHh the proviso that one, two or three of Ai, A2, 
A3, A4, As and Ae is -C(0)Re wherein Re is as defined aiwve. 



I^ost prefened compounds of the invention are compounds of formula (\] 
wherein Ai is -C(0)NRiR2 . -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, 
loweralkyi, cycloaikyl. cycloalkylalkyi or arylalkyi, -0-C{0)NRi ^2 or 
-CH2-C(0)NRiR2 wherein Ri Is selected from benzyl, chiorobenzyi, 

2- ethoxyben2yl. dichlorobenzyl, phenethyl, 3-phenyipropyl, 4-phen)ibutyl and 
4-(phenoxy)ben2yl, and R2 is selected from 4-(phenoxy)ben2yl, 

3- (4-methylphenoxy)ben2yl, and 4-(phenoxy)phenethyl; 

A2, A4 and A5 are ■C{0)Rq wherein Rg Is -OR7 wherein at each occurrence R, 
is independently hydrogen or a carboxy-protectlng group; or A3 and A4 are 
-C{0)R8 wherein Rg is -OR7 wherein at each occurrence R7 Is independently 
hydrogen or a carboxy-protectlng group; or A2 and A4 are -C(0)R6 wherein Rg li 
-OR7 wherein at each occurrence R7 is independently hydrogen or a carboxy- 
protectlng group; and the remaining members of the group Ai, A2, A3, A4, A5 
and Ae are hydrogen. 



Most preferred compounds of the invention also are compounds of 
fomiula (I) wherein Ai and A4 are -C(0)NRiR2 . -N(Ra)-C(0)NR,R2 wherein R 
IS hydrogen, loweralkyi, cycloaikyl, cycloalkylalkyi or arylalkyi, -0-C(0)NR,R 0 
-CH2-C(0)NR^R2 wherein at each occurrence Ri Is independently selected 
from benzyl, chiorobenzyi, dichlorobenzyl. 2-ethoxybenzyl, phenethyl, 
3-phenylpropyl, 4-phenylbutyl and 4-(phenoxy)benzyl. and at each occurrence 
R2 is independently selected from 4-(phenoxy)benzyl, 
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3-(4-methylphenoxy)benzyl, and 4-(phenoxy)phenethyl; and and A5 are Rg is 
-OR7 wherein at each occurrence Rj is independently hydrogen or a carboxy- 
protecting group; and the remaining members of the group Ai, A2, A3, A4, A5 
and Ae are hydrogen; 

5 

or A, and A5 are -C(0)NRiR2 , -N(Ra)-C(0)NR,R2 wherein Rg is hydrogen, 
loweralMi cycloalkyi, cycloalkyialkyi oraiylalkyi, •0-C(0)NR^R2 
-CH2-C(0)NR^R2 wherein at each occun^nce Ri is independently selected 
from benzyl, chloroben2yl, dichlorobenzyl, phenethyl, 3-phenylpropyl. 4- 
10 phen^butyl and 4-(phenoxy)benzyl, and at each occurrence R2 is 

Independently selected from 4-(phenoxy)benzyl and 4-(phenoxy)phenethyl; and 
A2 and A4 are Rg is -OR7 wherein at each occurrence R7 is independently 
hydrogen or a carboxy-protecting group; and the remaining members of the 
group Ai, Az, A3, A4, A5 and Ae are hydrogen. 

15 

The present invention also relates to processes for preparing the 
compounds of fbmiula (I), (II), (III) and (IV) and to the synthetic intennediates 
useful in such processes. 

In a further aspect of the present invention are disclosed phannaceutical 
20 compositions which comprfse a compound of the present invention in 
combination with a pharmaceutically acceptable carrier. 

In yet another aspect of the present invention are disclosed 
pharmaceutical compositions vt^ich comprise a compound of the present 
invention in combination with another chemotherapeutic agent and a 
25 phamriaceutically acceptable cam'er. 

In yet another aspect of the present invention is disclosed a method for 
Inhibiting protein famesyltrahsferase In a human or lower mammal, comprising 
administering to the patient a therapeutically effective amount of a compound of 
the invention. 

30 In yet another aspect of the present invention is disclosed a method for 

inhibiting or treating cancer in a human or lower mammal, comprising 
administering to the patient a therapeutically effective amount of a compound of 
the invention alone or In combination with another chemotherapeutic agent 
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In yet another aspect of the present Invention is disclosed a method for 
treating or preventing restenosis in a human or lower mammal, comprising 
administering to the patient a therapeutically effective amount of a compound of 
the invention. 

5 

The compounds of the invention comprise asymmetrically substituted 
carbon atoms. As a result, all stereoisomers of the compounds of the invention 
are meant to be included in the invention, including racemic mixtures, mixtures 
of diastereomers, as well as single diastereomers of the compounds of the 
10 invention. The terms "S" and "R- configuration, as used herein, are as defined 
by the lUPAC 1974 Recommendations for Section E, Fundamental 
Stereochemistry, Pure Appl. Chem. (1976) 45, 13-30. 



15 



20 



25 



30 



The terni "carboxy protecting group" as used herein refers to a carboxylic 
acid protecting ester group employed to block or protect the carijoxyllc acid 
functionality while the reactions involving other functional sites of the compound 
are canried out. Carboxy protecting groups are disclosed in iSreene, "Protective 
Groups in Organic Synthesis" pp. 152-186 (1981). which is hereby Incorporated 
herein by reference. In addition, a carboxy protecting group can be used as a 
prodnjg whereby the carboxy protecting group can be readily cleaved in vivo , 
for example by enzymatic hydrolysis, to release the biologically active parent. T. 
HiguchI and V. Stella provide a thorough discussion of flie prodmg concept in 
"Pro-drugs as Novel Delivery Systems", Vol 14 of ttie A.C.S. Symposium 
Series. American Chemical Society (1975), which Is hereby incorporated herein 
by reference. Such carboxy protecting groups are well known to those skilled in 
the art. having been extensively used in tiie protection of carboxyl groups In the 
penicillin and cephalosporin fields, as described in U.S. Pat. No. 3,840,556 and 
3,719.667, the disclosures of which are hereby incorporated herein by 
reference. Examples of esters useful as prodmgs for compounds containing 
cartjoxyl groups can be found on pages 14-21 of "Bloreversible Carriers in Dmg 
Design: Theory and Application", edited by E.B. Roche. Pergamon Press, New 
Yori< (1 987), which is hereby incorporated herein by reference. Representative 
cart)oxy protecting groups are Ci to Ca loweralkyi (e.g., methyl, ethyl or tertiary 
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butyl and the like); arylalkyl, for example, phenethyl or benzyl and substituted 
derivatives tliereof such as alkoxybenzyl or nitrobenzyl groups and the like; 
arylalkenyl, for example, phenylethenyl and the like; aryl and substituted 
derivatives thereof, for example, 5-indanyl and the like; dialkylaminoalkyi (e.g., 
dimethylamlnoethyl and the like); alkanoyloxyalkyi groups such as 
acetoxymethyl, butyryloxymethyl, valeryloxymethyl, Isobutyryloxymethyl, 
isovaleiyloxymethyl, 1-(propionyloxy).1 -ethyl, 1-(pivaloyloxyl)-1-ethyl. I'-methyl- 
1-(proplonyloxy)-1.ethyl, plvaloyloxymethyl, propionyloxymethyl and the like; 
cycloalkanoyloxyalkyi groups such as cyclopropylcarbonyloxymethyl, 
cyclobutylcarbonyioxymethyl, cyclopentylcarbonyloxymethyl, 
cyclohexylcariDonyloxymethyl and the like; aroyloxyalkyi, such as 
benzoyloxymethyl. benzoyloxyethyl and the like; arylafkylcarbonyloxyalkyl, such 
as benzylcarbonyloxymethyl, 2-benzyIcarbonyloxyethyl and the like; 
alkoxycarbonylalkyl or cycloalkyloxycarbonylalkyi, such as 
methoxycarbonylmethyl, cyclohexyloxycartonylmethyl, l-methoxycarbonyl-l- 
ethyl, and the like; alkoxycaibonyloxyalkyl or cycloalkyloxycarbonyloxyalkyl. 
such as methoxycarbonyloxymethyl, t-butyloxycarbonyioxymethyl, 

1- ethoxycarbonyloxy-1-ethyl, l-cyclohexyloxycarbonyloxy-l -ethyl and the like- 
aryloxycarbonyloxyalkyi, such as 2-(phenoxycarbonyloxy)ethyl, 

2- (5-indanyioxycarbonyloxy)ethyl and the like; alkoxyalkylcarbonyloxyalkyl. 
such as 2-(l -methoxy-2-methylpropan-2-oyIoxy)ethyl and like; 
arylalkyloxycarbonyloxyalkyl. such as 2-(benzyioxycarbonylo)^)ethyl and the 
like; arylaikenyloxycarbonyloxyaikyi, such as 2-(3-phenylpropen-2- 
yloxycarb6nyloxy)ethyl and the like; alkoxycarbonylaminoalkyl. such as 
t-butyloxycarbonyiaminomethyl and the like; alkyiaminocarbonylaminoalkyi, 
such as methylaminocarbonylaminomethyl and the like; alkanoylaminoalkyi', 
such as acetylaminomethyi and the like; heterocycliccarbonyloxyalkyi, such as 
4.methylpiperazinylcarbonyioxymethyl and the like; dialkylaminocarb'onylalkyi, 
such as dlmethylaminocarbonylmethyl, diethylaminocarbonylmethyl and the 
like; (5.(loweralkyl)-2-oxo-1.3.dioxolen-4.yl)alkyi, such as (5-t-butyI.2-oxo-l 3- 
dloxolen-4-yl)methyl and the like; and (5-phenyl-2-oxo-1,3-dioxolen.4-yI)all^l 
such as (5-phenyl-2-oxo-1 ,3-dioxoIen-4-yI)methyl and the like. 
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Preferred carboxy-protected compounds of the invention are compounds 
wherein the protected carboxy group is a loweratkyi, cycloalkyi or arylaikyl ester, 
for example, methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, 
seo-butyl ester, Isobutyi ester, amyl ester, isoamyl ester, octyl ester, cyclohexyl 
ester, phenyleithyl ester and the like or an alkanoyloxyalkyi, 
cydoalkanoyioxyalkyl, aroyloxyalkyi or an aiylalkylcarbonyloxyalkyl ester. 

The temi 'N-protecting group* or *N-protected' as used herein refers to 
those groups intended to protect tlie N-temninus of an amino acid or peptide or 
to protect an amino group against undersirabie reactions during synthetic 
procedures. Commonly used N-protecting groups are disclosed in Greene, 
"Protective Groups In Organic Synthesis,' (John Wiley & Sons, New York 
(1981)), which is hereby incorporated by reference. N-protecting groups 
comprise acyl groups such as fonnyl, acetyl, propionyl, pivaloyi, t-butylacetyl, 2- 
chloroacetyl, 2-bromoacetyl, trifluoroacetyl, trichioroacetyi, phthaiyi, o- 
nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 

4-chloroben2oyl, 4-bromobenzoyl, 4-nitrobenzoyl, and the like; sulfonyl groups 
such as benzenesulfonyl, p-toluenesulfonyl and the like; carijamate fomiing 
groups such as benzyloxycariDonyl, p-chlorobenzyloxycartjonyl, 
p-methoxybenzyloxycari3onyl, p-nitrobenzyloxycarbonyl, 
2-nltrobenzyloxycarbonyl, p-bromobenzyioxycarbonyl, 
3.4-dimethox^nzyloxycart}onyl, 3,5-dlmethoxybenzyloxycarbonyl , 
2,4-dimethoxybenzyloxycari}onyl, 4-methox^enzyloxycarbonyl, 
2-nitro-4,5-dimethoxybenzyloxycarbonyI, 3,4,5-trimethoxybenzyloxycarbonyl, 1- 
(p-blphenylyl)-1 -methylethoxycarisonyl, 

a,a-dimethyi-3,5-dimethoxybenzyioxycarbonyl, benzhydryloxycarbonyl, 
t-butyloxycarbonyl, diisopropylmethoxycarbonyl, Isopropyloxycarbonyl, 
ethoxycartsonyl, methoxycarisonyl, allyloxycarbonyl, 
2,2,2,-trichloroethoxycarbonyl, phenoxycartjonyl, 4-nitrophenoxycarbonyl, 
fIuorenyl-9-methoxycarbonyl, cycIopentyloxycariDonyl, adamantyloxycartjonyl, 
cyclohexyloxycarbonyl, phenylthiocartjonyl and the like; alky! groups such as 
benzyl, triphenylmethyl, benzyloxymethyl and the like; and sllyl groups such as 
trimethylsilyl and the like. Preferred N-protecting groups are formyl, acetyl. 
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benzoyl, pivaloyi, t-butylacetyl. phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc) 
and benzyloxycarbonyf (Cbz). 

The teim "alkanoyl" as used herein refers to RgsCCO)- wherein Rgg is a 
loweralkyi group. 

5 The term "alkanoylamlnoalkyr as used herein refere to a loweralkyi 

radical to which is appended Rge-NH- wherein Rgg is an alkanoyi group. 

The term "alkanoyloxy" as used herein refers to R87C(0)-0- wherein R 
is a loweralkyi group. 

The term "alkanoyloxyalkyi" as used herein refers to a loweralkyi radical 
10 to which is appended an alkanoyloxy group. 

The term "alkenyl" as used herein refers to a branched or straight 
hydrocarbon chain comprising two to twenty carbon atoms which also 
comprises one or more carbon-carbon double bonds. Representative alkenyl 
groups Include 2-propenyl (I.e., allyl), S-methyl-a-butenyl, 3.7-dimethy|.2,6- 
octadienyl. 4,8-dimethyl-3,7.nonadienyl. 3,7,11-trimethyl-2,6,10-dodecatrienvl 
and the like. ^ 

The term "alkenylene" denotes a divalent group derived from a straight or 
branched chain hydrocarbon containing from 2 to 10 carbon atoms and also 
containing at least one carbon-carbon double bond. Examples of alkenylene 
20 include -CH=CH-. .CH2CH=CH-. .C(CH3)=CH-. -CHaCH^CHCHa-. and the like. 
The temi "alkoxy" as used herein refers to RO- wherein R is a loweralkyi 
group. Representative examples of alkoxy groups include methoxy, ethoxy, t- 
butoxy and the like. 

The temi "alkoxyalkoxy" as used herein refers to RsoO-RsiO- wherein 
Rao is loweralkyi as defined above and Rsi is an alkylene group. 
Representative examples of alkoxyalkoxy groups include methoxymethoxy, 
ethoxymethoxy, t-butoxymethoxy and the like. 

The temi "alkoxyalkyl" as used herein refers to an alkoxy group as 
previously defined appended to an alkyl radical as previously defined. 
Examples of alkoxyalkyl include, but are not limited to, methoxymethyl, 
methoxyethyl, Isopropoxymethyl and the like. 



25 
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The term alkoxyalkylcarbonyloxyalkyl" as used herein refers to a 
loweralkyi radical to which is appended Rge-CCO-O- wherein Rgg is an 
aikoxyaikyi group. 

The terni "alkoxycarbonyl" as used herein refeis to an alkoxy group as 
5 previously defined appended to the parent molecular moiety through a carbonyl 
group. Examples of alkoxycarbonyl include methoxycarbonyl. ethoxycarbonvi 
isopropoxycarbonyl and the like. ^ 

The temi 'alkoxycarbonylalkyl' as used herein refers to an 
alkoxylcarbonyl group as previously defined appended to a loweralkyi radical 
10 Examples of alkoxycarbonylalkyl include methoxycarbonylmethyl, 2- 
ethaqrcarbonylethyl and the like. 

The temn "alkoxycarbonylaminoalkyi" as used herein refers to a 
loweralkyi radical to which is appended Rg^-NH- wherein Rgy is an 
alkoxycarbonyl group. 
15 The term "alkoxycarbonyloxyalkyl" as used herein refers to a loweralkvl 

radical to which is appended Rg3.0- wherein n,, is an alkoxycart>o,;7gC^ 
The term "alkylamino- as used herein refers to RgiNH- wherein R51 is a 
loweralkyi group, for example, methylamino. ethylamino. butylamino. and the 

20 The terni "alkylaminocarbonylaminoalkyi- as used herein refere to a 

loweralkyi radical to which is appended R98-C(0)-NH. wherein R93 is an 
alkylamino group. 

The temi -alkylsulfonyl" as used herein refers to RegSpU- wherein R«o is 
a loweralkyi group. 

25 The temi "alkylene" denotes a divalent group derived from a straight or 

branched chain saturated hydrocarbon having from 1 to 10 carbon atoms by the 
removal of two hydrogen atoms, for example methylene, 1 ,2-ethylene. 1,1- 
ethylene, 1,3-propyIene. 2,2-dimethyIpropylene, and the like. 

The temi "alkylsulfonylalkyl" as used herein refers to a loweralkyi radical 
30 to which Is appended an alkylsulfonyl group. 

The temi 'alkynyl" as used herein refers to a branched or straight 
hydrocarbon chain comprising two to twenty carbon atoms which also 
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comprises one or more carbon-carbon triple bonds. Representative alkynyi 
groups include ethynyl, 2-propynyl (propargyl), 1-propynyl and the like. 

The tenn "amino" as used herein refers to -NH2. 

The temi "aminoalkyl" as used herein refers a loweralkyi radical to which 
5 Is appended an amino group. 

The temi "aroyloxyalky!" as used herein refers to an alkyi radical which is 
substituted with R2oC(0)-0- where R20 is an aryl group. Examples of 
aroyloxyalky! groups Include benzoyloxymethyl, 1-naphthoyloxymethyl, 2- 
naphthoyfoxymethyl and the like. 
10 The temi "aryl" as used herein refers to a mono-, bi- or tricyclic 

carbocycllc ring system comprising 6-14 cartjon atoms and having one, two or 
three aromatic rings including, but not limited to, phenyl, naphthyl, 
tetrahydronaphthyl, indanyl. Indenyl, fluorenyl, anthracenyl, dihydroanthracenyl 
and the like. Aiyl groups can be unsubstituted or substituted with one, two or 
15 three substltuents Independently selected from loweralkyi, haloalkyi, alkoxy, 
thioalkoxy, amino, alkylamlno, dialkylamlno. hydroxy, halo, mercapto, nitro, ' 
carboxaldehyde, carboxy, alkoxycarbonyl and carboxamlde. In addition, 
substituted aryl groups Include tetrafluorophenyl and pentafluorophenyl. 

The tBrm "aiylalkenyl" as used herein refers to an aryl group as 
previously defined appended to an alkenyl radical as previously defined. 
Examples of aiylalkenyl include styryl (/.e., 2-phenylethenyl), 2.(1- 
naphthyl)ethenyl and the like. 

The term "arylalkenyloxycarbonyloxyalkyl" as used herein refers to a 
loweralkyi radical to which is appended Rgg-O-CCO-O- wherein Rgg is an 
arylalkenyl group. 

The temi "arylalkoxy" as used herein refers to R84O- wherein Rq^ Is an 
arylalkyi group. 

The temi "arylalkoxyalkenyl" as used herein refers to an alkenyl radical to 
which Is appended an arylalkoxy group. 

The term "aiylalkyl" as used herein refers to a loweralkyi radical to which 
is appended an aryl group. Representative arylalkyi groups include benzyl, 
phenylethyl. hydroxybenzyl, fluorobenzyl. fluorophenylethyl and the like. 
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The term "arylalkylcarbonyloxyalkyl" as used herein refers to a loweralkyi 
radical to which is appended an arylalkylcarbonyloxy group (i.e., R9iC(0)0- 
whereln Rg^ is an arylallcyl group). 

The term "aiylallQrIoxycarbonyloxyallqrl" as used herein refers to a 
5 loweralkyi radical to whfch Is appended R92-0-C(0)-0- wherein Rgg is an 
arylalkyi group. 

The term "arylalkynyl" as used herein refers to an allqrnyl radical to which 
is appended an aryl group. 

The tenn "aiyloxy" as used herein refere to RggO wherein Rqj is an a^l 

10 group. 

The term ■aryloxyalkenyl" as used herein refere to an alkenyl radical to 
which is appended an aryloxy group. 

The term "aryloxyalkyi" as used herein refere to a loweralkyi radical to 
which is appended an aryloxy group. 
15 The temri "aryloxycarbonyloxyalkyi" as used herein refers to a loweralkyi 

radical to which is appended R94-0-C(0)-0- wherein Rg^ is an aryl group. 

The term "aryl-substituted cycloalkylalkyP as used herein refers to a 
cycioalkylalkyi radical in which the alkyi portion of the radical is substituted with 
an aryl group. Examples of aryl-substituted cycioalkylalkyi include 
20 a-(cyclopropylmethyl)benzyl, a-(cyclobutyImethyl)benzyl and the like. 

The term "carboxaldehyde" as used herein refere to the group -C{0)H. 

The temi "carboxamlde" as used herein refere to the group -C(0)NH2. 

The tenn "carboxyalkyP as used herein refere to a loweralkyi radical to 
which Is appended a carboxy (-COOH) grdup. 
25 The temi "cycloalkanoyioxyalkyi" as used herein refere to a loweralkyi 

radical to which is appended a cycloalkanoyloxy group (i.e., R88-C(0)0- 
wherein Rqs is a cycloalkyi group). 

The term "cycloalkyi" as used herein refere to an alicydic group 
comprising from 3 to 10 carbon atoms including, but not limited to, cyclopropyl, 
30 cyciobutyl, cyclopentyl, cyclohexyl. norbomyl, adamantyl and the like. 
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The term "cycloalkylaHcyl" as used herein refers to a loweralkyt radical to 
which Is upended a cydoalkyl group. Representative examples of 
cydoalkyialkyi Include cyclopropylmethyl, cydohexylmetiiyi, 2- 
(cyclopropyl)ethyl, adamantylmethyl and the like. 
5 The term 'cycloalkyloxycari>onylaII<yl" as used herein refers to a 

loweralkyl radical to which Is appended Rgg-0-C(0)- wherein Rgg is a cycloalkyi 
group. 

The term "cycloalkyloxycatbonyloxyall<yr as used herein refere to a 
iowerall<^ radical to which is appended Rgo'OC(0)-0- wherein Rgg is a 
10 cycloalkyi group. 

The term "diaikylamino" as used herein refers to R56R57N- wherein Rsg 
and R57 are independently selected from loweralkyl. for example 
dimethylamino, diethylamino, methyl propylamine, and the like. 

The term ■dialkylaminoalkyi" as used herein refers to a iowerall^l radical 
15 to which is appended a diaikylamino group. 

The tenn "dlalkyaminocarbonylalkyl" as used herein refers to a loweralkyl 
radical to which is appended Rgg-CCO)- wherein Rgg is a diaikylamino group. 

The term "haloalkyl* as used herein refers to a lower alkyi radical, as 
defined above, bearing at least one halogen substituent, for example. 
20 chloromethyl, fluoroethyl or trifluoromethyl and the like. 

The tenfn "halogen" or "halo* as used herein refers to I, Br, CI or F. 
The \em "heterocyclic ring" or "heterocyclic" or "heterocycle" as used 
herein refers to any 3- or 4-membered ring containing a heteroatom selected 
from oxygen, nitrogen and sulfur; or a 5-. 6- or 7-membered ring containing one. 
25 two or three heteroatoms independently selected from the group consisting of 
nitrogen, oxygen and sulfur or a 5-membered ring containing 4 nitrogen atoms; 
and includes a 5-, 6- or 7-membered ring containing one, two or three nitrogen 
atoms; one oxygen atom; one sulfur atom; one nitrogen and one sulfur atom; 
one nitrogen and one oxygen atom; two oxygen atoms in non-adjacent 
30 positions; one oxygen and one sulfur atom in non-adjacent positions; two sulfur 
atoms in non-adjacent positions; two sulfur atoms in adjacent positions and one 
nitrogen atom; two acljacent nitrogen atoms and one sulfur atom; two non- 
adjacent nitrogen atoms and one sulfur atom; two non-adjacent nitrogen atoms 
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and on© oxygen atom. The 5-membered ring has 0-2 double bonds and the 6- 
and 7-membered rings have 0-3 double bonds. The nitrogen heteroatoms can 
be optionally quatemized. The term "heterocyclic" also Includes blcyclic groups 
In which any of the above heterocyclic rings Is fused to a benzene ring or a 
cyclohexane ring or another heterocyclic ring (for example, Indolyl, quinolyl, 
Isoqulnolyl, tetrahydroqulnolyl, benzofuryl or benzothlenyl and the like). 
Heterocyclics Include: azetidlnyl, pyn-olyl, pyrrollnyl, pyrrolidinyl, pyrazolyl, 
pyrazollnyl, pyrazoKdlnyl, Imldazolyl, Imldazollnyl, Imldazolldlnyl, pyridyl, 
plperidlnyl, homoplperidlnyl, pyrazlnyl, piperazlnyl, pyrimidlnyl, pyridazlnyl, 
oxa2oIyl; oxazolldlnyl, Isoxazolyl, IsoxazoHdInyl, morphollnyl, thiazolyl, 
thiazolldlnyl, Isothlazoiyi, Isothlazolldlnyl, indolyl, qulnollnyl, Isoqulnollnyl, 
benzlmldazolyl, benzothlazolyl, benzoxazolyl, furyl, thienyl, thiazolldlnyl, 
Isothlazoiyi, triazolyl, tetrazolyl, Isoxazolyl, oxadlazolyl, thiadlazolyl, pyrrolyl, 
pyrimldyl and benzothlenyl. Heterocyclics also Include compounds of the 

fonnula ® where X* is -CH2- or -O- and Y* Is -C(0)- or 

I-C(R")2-]v where R" Is hydrogen or Ci-C4-alkyl and v Is 1 , 2 or 3 such as 1 ,3- 
benzodloxoiyl, 1,4-benzodloxanyl and the like. 

Heterocyclics can be unsubstRuted or monosubstltuted or disubstituted 
substltuents Independently selected from hydroxy, halo, 0x0 (sO), 
alkylimino (R*N= wherein R* Is a loweralkyi group), amino, alkylamino, 
dialkylamino, alkoxy, alkoxyalkoxy, haloalkyi, cycloalkyi, aryl, arylalkyi, -COOH, 
•SO3H and loweralkyi. In addition, nitrogen cont^nlng heterocycles can be N- 
protected. 

The temi •(heterocycllc)alkyr as used herein refers to a heterocyclic 
group as defined above appended to a loweralkyi radical as defined above. 
Examples of heterocyclic alkyi include 2-pyridylmethyl, 4-pyridylmethyl, 4- 
quinolinylmethyl and the like. 

The term "heterocycliccart^onyloxyalkyl" as used herein refers to a 
loweralkyi radical to which is appended Rioo-C(0)-0- wherein R^qq »s a 
heterocyclic group. 
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The term "heterocycllc-substltuted cycloalkylalkyi" as used herein refers 
to a cycloalkylalkyi radical In which the alkyi portion of the radical is substituted 
with a heterocyclic group. Examples of heterocyclic-substituted cycloalkylalkyi 
include a-(cyclopropylmethyOfuran-2-ylmethyl, a-(cyclobutylmethyOthien-2- 
ylmethyl and the like. 

The terni "hydroxyalkyl" as used herein refers to a loweralkyi radical to 
which is appended a hydroxy (-0H) group. 

The term "loweralkyi" as used herein refers to branched or straight chain 
alkyI groups comprising one to ten carbon atoms, including methyl, ethyl, propyl, 
isopropyl, n-butyl, t-butyl, neopentyl and the like. 

The temi "thioalkoxy" as used herein refers to R70S- wherein R70 Is 
loweralkyi. Examples of thioalkoxy include, but are not limited to, methylthio 
ethylthip and the fike. 

The terni "thioalkoxyalkyi' as used herein refers to a thioalkoxy group as 
previously defined appended to a loweralkyi radical as previously defined. 
Examples of thioalkoxyalkyi Include thiomethoxymethyl, 2-thlomethoxyethyI and 
the like. 



Prefen^d compounds of the invention are selected from the group 
consisting of: 

5-[N-Ben2yl-N-(4-phenoxyben2yl)aminocarbonyI]benzene-1,2,4- 
tricarboxylic acid; 

2.5- Di[N-benzyl-N-(4-phenoxybenzyI)aminocarbonyl] benzene- 

1,4-dicarboxylic acid; 

4.6- Di[N-benzyl-NT(4-phenoxybenzyl)aminocarbonyl] benzene- 

1,3-dicarboxylic acid; 

5-[N-Phenethyl-N-(4-phenoxybenzyl)diaminocarbonyl]benzene- 
1,2,4-tricarboxyIic acid; 

4- [N-Benzyl-N-(4-phenoxybenzyl)aminocarbonyI]benzene-1,2- 

dicarboxylic acid; 

5- [N.N-Di(4-phenoxybenzyl)amlnocarbonyl]benzene-1,2,4- 

tricarboxylic acid; 
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5-[N-(4-Phenoxybenzyl)-N-(4-pheny!butyl)aminocarbonyl]- 

benzene-1,2,4-tricarboxylic acid; 
5-[N-(3,4-DichlorobenzyI)-N-(4-phenoxybenzyl)aminocarbonyl]- 
. benzene-1,2,4-tricarfooxyI!c acid; 

4- [N-Benzyi-N-(4-phenoxyt>enzyOaminocarbonyl]benzene-1,3- 

dicarboxylic acid; 

5- [N-Benzyl-N-(2-(4-phenoxyphenyi)ethyl)aminocarbonyi]- 

benzene-1,2,4-tricarbo)(yllc acid; 

4-{IN-Benzyl-N-(4-phenoxyben2yi)aminocarbonyI]amino)ben2ene-1,2- 
dicarboxyllc acid; 

4-{[N-Ben2yl-N-(4-piienoxybenzyl)aminocarbonyl]oxy}benzene-1,2- 
dicarboxyiic acid; 

4- {[N-Benzyl-N-(4-plienoxybenzyi)aminocarbonyl]methyl}-1,2-benzene 

dicarboxylic acid; and 

5- IN-(2-Ethoxyben2yI)-N-(3-(4-methylphenoxy)ben2yl)aminocarbonyll- 

benzene-1,2,4-tricarboxync acid; 

or a pharmaceuticaily acceptable salt thereof. 

Particularly preferred is the compound 5-[N-(2-EthoxybenzyO-N-(3-(4- 
rTiethylphenoxy)benzyl)aminocarbonyl]-benzene-1 .2,4-tricarboxylic acid, 
or a pharmaceuticaily acceptable salt thereof. 
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in general, the compounds of the invention can be prepared by the 
processes illustrated In Schemes l-VIII. In the schemes, the preparation of 
compounds of the fomiula (I) are shown as representative examples. Similar 
methods can be applied to flie preparation of compounds of the formula (II) (III) 
and (IV). 

According to rcacticn Scheme I, 1,2,4,5-ben2enetetracarboxyIlc 
dianhydride in an inert solvent such as acetone and acetonitrile or toluene is 
treated with one equivalent of HNR1R2 (where Ri and R2 are as defined 
previously herein) in the presence of an aprotic base such as triethylamine or 
diisopropylethylamine followed by hydrolysis of the second anhydride (for 
example, using hydrochloric acid in methylene chloride) gives amide g. 

Compound S in an inert solvent such as THF in the presence of an aprotic 
base sudi as triethylamine can be reacted with one equivalent of HNR1R2 
(where Ri and R2 are as defined previously herein), followed by hydrolysis of 
the anhydride (for example, using hydrochloric acid in methylene chloride), to 
give amide 4. Other substitution patterns can be obtained starting from the 
appropriately substituted mono- or dianhydrides. 

Phthalic anhydride £ can be reacted with HNR1R2 (where Ri and R2 are 
as defined previously herein) In toluene In the presence of an aprotic base such 
as triethylamine to give mono-amide mono-cariDoxylic acid g. Other substitution 
patterns can be obtained starting from the appropriately substituted mono- or 
dianhydrides. 

The preparation of compounds having a 2,5- or 2,4-diamide substitution 
pattern is shown in Scheme II. Treating 1 ,2,4,5-benzenetetracari5oxyllc 
dianhydride (1) in an inert solvent such as acetone and acetonitrile or toluene 
with greater than 2 equivalents of HNRi R2 (where Ri and R2 are as defined 
previously herein) in the presence of an aprotic base such as triethylamine or 
diisopropylethylamine, followed by hydrolysis of the second anhydride (for 
example, using hydrochloric acid in methylene chloride) when only one 
anhydride reacts, gives a mixture of amide 2 and diamides IQ and H which are 
separable by column chromatography. 
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The preparation of compounds having a 1 ,3- or 1 ,4-dicarboxylic mono- 
amide substitution pattern is shown In Scheme III. Treating 1,2,4- 
benzenetricarboxylic anhydride (12) in an Inert solvent such as acetone and 
acetonitrile or toluene with one equivalent of HNR1R2 (where Ri and R2 are as 
5 defined previously herein) in the presence of an aprotic base such as 

triethylamlne or dlisopropylethylamine affords mono-amide dlcarboxylic acids 
12 and 3A whidi are separable by column chromatography. 

The preparation of compounds having a 1,2- or I.S-dicarboxyiic acid 
mono-amide substitution pattern is shown in Scheme IV. Treating 1,2,3- 

10 benzenetricaibo)^ic anhydride (1^ in an inert solvent such as acetone and 
. acetonitrile or toluene with one equivalent of HNRi R2 (where Ri and R2 are as 
defined previously herein) in the presence of an aprotic base such as 
triethylamine or dlisopropylethylamine affords mono-amide dicarijoxylic acids 
Ifi and 12 which are separable by column chromatography. 

15 The preparation of compounds having a i ,3-dicart3oxylic acid 5-amide 

substitution pattem is shown In Scheme V. Benzene-1,3,5-tricariDoxyIlc acid 
triester (18) (wherein R Is loweralkyi) in a solvent system such as methanol and 
THF Is treated with one equivalent of a base such as potassium hydroxide or 
lithium hydroxide to give the mono-cartjoxylic acid diesterlfi. The carijoxyiic 

20 acid functionality Is activated (for example by treatment with oxalyl chloride) to 
give compound 2Q (wherein is a leaving group such as chloro). The activated 
acid (20) Is then reacted with HNR1R2 (where Ri and R2 are as defined 
previously herein) in the presence of an aprotic base such as triethylamine or 
dilsopropylethylamine to give amide 21- Ester hydrolysis (for example, using 

25 lithium hydroxide in methanol and THF) affords the dicarijoxylic acid 22. 

The preparation of a compound having a nucleophillc linldng group X to 
the benzene ring Is shown in Scheme VI. The appropriate carix)xylic acid 
R2CO2H (where R2 is as defined previously) is converted to its acid chloride fi 
(for example, using oxaiyi chloride and a catalytic amount of DMF). The acid 

30 chloride can then be reacted with the appropriately substituted benzene Z to 
give compound 
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A preferred process for the preparation of compounds wherein X is NH is 
Shown .n Scheme VII. The nitro group of diesterga (wherein R is loweralM) is 
reduced (for example, using ammonium fomiate with a palladium on carbon 
^alyst and the like) to give amine £4. Carbamoyl chloride 2S is prepared from 
5 HNR,R, (Where R, and R, are as defined previously herein) and Zsenel^^ 

chlnrS'T"'''' Theamlne^iandcarbamoy, 
chlonde 25 m the presence of 4-dimethylamlnopyridine in pyridine react to aivp 

and THF) affords the desired dicarboxylic acid g7. 

0 A preferred process for the preparation of compounds wherein X is O is 

Seated wTh « f''"' k ^ (-^^^^n R is ioweralkyl) is 

TT T t '""^ ^^'^^^ then reacted with 

carbamoyl chloride 25to give carbamateas. Ester hydrelysis (for exempt 

^ ^n,^6.um hydroxide in methanol and THF) affords the desired dicaClio 

A preferred process for the preparation of compounds Wherein X is CH, 
.s shown in Scheme VIII. DiesterSl (wherein R is Ioweralkyl) is breminated ffor 
example, using N-bromosucclnlmide in the presence of 2 2'- 
azoblsisobutyronltrile in carbon tetrachloride) to give the bromomethyl 
cornpound 22 Treatment of compound 32 with tris(benzotriazol-1.y|)methane 
by the method described in Synthesis 666 (1990). which is incorporated he^n 
by reference, affords compound 32 (wherein BT is benzotriazol-l y|) 
Compound 33 is converted to cart^oxy compound 34 by the procedure also 
descnbed ,n Synthesis 666 (1 990). The carf^oxy functionality of compound 31 is 
activated (for example, by treatment with oxalyl chloride to give the acid 
chloride) and then reacted with HNR^Ra (where and Rg are as defined 
previously herein) to give amide 35. Ester hydrolysis (for example, using 
sodium hydroxide in methanol and THI^ affords the desired dicari^oxylic acid 
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SCHEME VI 

A, 




X = O, S. N(R,) 
Z 



A, 
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The foregoing may be better understood by reference to the following 
examples which are provided for Illustration and not Intended to limit the scope 
of the inventive cohcept. 

The following abbreviations were used AgOBn for silver benzoate, BOP- 
Ci for bls(2-oxo-3-oxazolidinyI)phosphinic chloride, n-BuU for n-butyl lithium, 
DIBAL for diisobutylaluminum hydride. DMAP for dimethylaminopyridine, DME 
for dimethoxyethane, DMF for dimethylfomiamide, DMSO for dimethylsulfoxide, 
EDCI for 1-(3-dimethyiaminopropyl)-3-ethylcarbodlimide hydrochloride. EtaNfor 
10 triethylamine. EtaO for diethyl ether, EtOAc for ethyl acetate, EtOH for ethanol, 
HOAc for acetic acid, HOBT for 1 -hydroxybenzotriazole, lAH for lithium 
aluminum hydride, LDA for lithium diisopropylamide, MeOH for methanol, Pd/C 
for palladium on carbon, THF for tetrahydrofuran, and TPAP for 
tetrapropylammonium perruthenate. 



Example 1 

5-rN-Benzvl-N-f4-Dhenoxvb6nzvf^aminocarfaonvl^hft n 26ne.1P^-tricarhnYy |jr 

acid 

Example 1A 
N-Ben2vl-N-f4-DhenoyyhB nzvl^afninA 
4-Phenoxyben2aldehyde (5.0 g, 25.2 mmol) and benzylamlne (1.46 g, 
26.5 mmol) were dissolved In 100 mL of 1% acetic acid in methanol under an 
atmosphere of dry nitrogen. Sodium cyanoborohydride (1.66 g, 26.5 mmol) wa 
added, and stirring was continued for 18 hours at which time the solvent was 
removed under reduced pressure. The residue was suspended in ether, 
washed with 5% NaHCOa and brine, and dried over Na2S04 to give the title 
compound. 
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Example 1B 

5-rN-Benzvi-N-f4-Dhenoxvbenzvhaminocarbonvnben?e ne-1.2.4-tricarhnYyij^ 

acid 

A solution of 1,2,4,5-benzenetetracarboxyllc dianhydiide (1.2 g, 5.6 
5 mmol), th^compound resulting from Example 1A (3.6 g, 12.4 mmol) and EtsN (1 
mL) in toluene (25 mL) was refluxed for 2.5 hours and then left at room 
temperature overnight. The reaction mixture was then concentrated under 
reduced pressure. The residue was then taken up in EtOAc, washed with 10% 
HCI (3x) and a saturated NaCI solution, dried (MgS04), and evaporated. The 
10 residue containing a mixture of isomers was flash silica gel chromatographed 
elutin'g with 18:1:1 EtOAc-HaO-HCOaH afforded the title compound. iH NMR 
(300 MHz. DMSO-de) d 4.20 (d, 4H), 6.80-7.50 (m, 14H), 7.65 (d, IH), 8.25 
(d,1H). MS (FAB)+ m/e 526 (M+H)+. (FAB)- m/e 524 (M-H)-. 

15 Example 2 

2.5- DifN-benzvl-N-f4-Dhenoxvben2vnaminoear bonvn ben?en6-1.4-d}carhnYyiir^ 

acid 

Also eluting from the column described in Example IB was the title 
compound. 1H NMR (300 MHz, DMSO-de) d 4.20 (d, 8H), 6.80-7.50 (m, 28H), 
20 7.65 (d, 1 H), 8.25 (d,1 H). MS (FAB)+ m/e 797 (M+H)+. (FAB)- m/e 795 (M-H)-. 

Example 3 

4.6- DirN-benzvl-N-f4-phBnQxybenzvnaminoca rbonvnben7ene-1.3-diearhnYytio 

acid 

25 Also eluting from the column described in Example 1 B was the title 

compound. ""H NMR (300 MHz, DMSO-de) d 4.20 (d, 8H), 6.80-7.50 (m, 28H), 
7.65 (d, IH), 8.25 (d.lH). MS (FAB)+ m/e 797 (M+H)+. (FAB)" m/e 795 (M-H)-. 
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Example d 
Attemate P mparatinn o f 
HN-Pen7Y(.N-f4-PhPpnyvbenzvl)aminonartionviihon.op ^ ,l.P4.trin^ rf.»^.f^ 

To a solution of 1,2,4,5-ben2enetetracarboxyIic dianhydride (0.98 g 44 
mmol) In 40 mL of acetone and 10 mL acetonltrile cooled in a salt-ice batii' was 
added a solution of the compound resulting from Example 1A (1.3 g. 4.4 mmol) 
and dllsopropylethyl amine (0.57 g , 4.4 mmol) dissolved in 10 mL acetone 
dropwise over 5 hours v/a syringe pump. After stimng an additional hour the 
reacBon mixture was evaporated under reduced pressure at room temperature 
6 N HCI (90 mL) and methylene chloride (10 mL) were added to the reaction 
mixture, which was then stirred at room temperature for 1 hour. The solid which 
fomied was then filtered off. Flash silica gel chromatography eluting with with 
95:4:1 CHCI3.MeOH.HOAc yielded 1.81 g (76.5%) of the title compound iH 
NMR (300 MHz. DMSO-de) d 4.20 (d. 4H). 6.80-7.50 (m, 14H). 7.65 (d IH) 8 25 
(d.lH). MS(FAB)+m/e526(M+H)+. (FAB)-m/e524(M-H)-. ' 

Example 5 

2-rN'Pen2v|-N-r4-Phenoxvbenzvl^aminor q rbQnvl]hf »nfpf7 nffltl 
A solution of phthalic anhydride (0.41 g. 2.8 mmol). the compound 
resulting from Example 1A (0.81 g, .8 mmol) and EtgN (0.5 mL) in toluene (50 
mL) was refluxed for 24 hours. The reaction mixture was then concentrated 
under reduced pressure. The residue was taken up in EtOAc, washed with 5% 
HCI (3x) and saturated NaCI solution, dried (MgS04). and evaporated. Flash 
silica gel chromatography eluting with 95:4:1 CH2Cl2-MeOH-HOAc yielded 0 32 
g of the title compound. 1H NMR (300 MHz, DMSO-de) d 4.20 (d 4H) 6 80-8 0 
(m.18H). MS(FAB)+m/e438(M+H)+. 

Example 6 

^ g.5-DirN.phenethvl-N-f4-DhenoxvbenyYl) a mlnocarhnnYi|benyftnfl.i ,^. 

dicartioxvlic ari^ 

The title compound was prepared by the procedures described In 

Example IB using N.phenethyl-N.(4-Phenoxyben2yl)amlne in place of N- 



20 



25 



W096/348S1 



PCT/US96/06193 



-40- 

benzyl-N-(4-phenoxybenzyI)amine. ""H NMR (300 MHz, DMSO-dg) d 2.70-3.20 
(m, 8H), 4.30 (m, 4H), 6.80-7.50 (m, 30H). MS (FAB)+ m/e 825 (M+H)+ (FAB)" 
m/e 823 (M-H)-. 

5 Example 7 

4.6-DifN-ph6n6thvl-N.r4-DhenQ xvbenzvndiaminocarbonvnbenzen6-1.3- 

dicarfaoxvlic acid 
The title compound was prepared by tiie procedures described in 
Example IB using N-phenetiiyl-N-(4-Phenoxyben2yOamine in place of N- 
10 benzyl:N-(4-phenoxybenzyl) amine. iH NMR (300 MHz, DMSO-ds) d 2.70-3.20 
(m, 8H), 4.30 (m, 4H), 6.80-7.50 (m. 30H). MS (FAB)" m/e 823 (M-H)-. 

Example 8 

5-rN-Phenethvl-N-r4-phenoxv benzvnd}aminQcarbonvnbenz6ne-1.2.4- 
15 tricarboxylic acid 

The title compound was prepared by the procedures described in 
Example 4 using N-phenethyl-N-(4-Phenoxybenzyl)amine In place of N-benzyl- 
N-(4-phenoxybenzyl) amine. ""H NMR (300 MHz, DMSO-de) d 2.70-3.20 (m, 
4H), 4.30 (m, 2H), 6.80-7.50 (m. 14H). MS (FAB)+ m/e 540 (M+H)+. (FAB)- m/e 
20 538 (M-H)-. 

Exampig 9 

4-fN-Benzvl-N-r4-phenoxvbenzy naminocart3onyl|b6nzBn6-1.2-dicarboxvlic acid 
To a cold solution of 4-chloroformylphthalic anhydride (1.09 g. 5.2 mmol). 

25 prepared by the method described in J. Org. Chem. 38: 2257 (1 973). in 40 mL of 
tetrahydrbfuran was added dropwise a solution of EtsN (0.52 g, 5.2 mmol) and 
N-benzyl-N-(4-phenoxybenzyl)amine (1.5 g, 5.2 mmol) dissolved In 
tetrahydrofuran (20 mL). The solution was stin^d and allowed to come to room 
temperature overnight. The reaction was then concentrated in vacuo and 

30 treated with 6 M HCI (90 mL) and methylene chloride (10 mL) and stin-ed at 
room temperature for 1 hour. The mixture was extracted with EtOAc and the 
combined organic extracts washed with 5% HCI and saturated NaCI solution, 
dried over magnesium sulfate and concentrated in vacuo. Flash silica gel 
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chromatogiaphy eluting with 95:4:1 CH2Cl2-M©OH-HOAc yielded 0.8 g of the 
title compound. NMR (DMSO-de, 300 MHz) d 4.20 (d, 4H), 6.80-7.50 (m, 
15H), 7.65 (d, 1H), 8.25 (d, 1H). MS (FAB)+ m/e 482 (M+H)+ and (FAB)- m/e 
480 (M-H)-. 

Example 10 

5-rN.N-Pif4-Phenoxvben2vnaminocarfaQnvnben7enft.1 2.4-triearhnyY| }r ^niM 
The title compound was prepared by the procedures described in 
Example 4, using N,N-di(4-phenoxybenzyI)amlne in place of N-ben2yl-N-(4- 
phenoxybenzyl)amine. ""h NMR (DMSO-de, 300 MHz) d 4.20 (d. 4H), 6.80-7.50 
(m, 18H), 7.65 (s, 1H), 8.25 (s. 1H). MS (FAB)+ m/e 618 (M+H)+ and (FAB)- m/e 
616 (M-H)-. 

Example 1 1 

5-rN-f4-Phenoxvben7vn-N-r4-phenvlh ntvnaminoRarhonvnben7ftn»-1 ,^,^- 

tricarfaoxvlie aclr^ 

The title compound was prepared by the procedures described in 

Example 4, using N-(4-phenylbutyI-N-(4-phenoxybenzyl)amlne in place of the 

N-benzyl-N-(4-phenoxybenzyl)amine. ""h NMR (DMSO-ds, 300 MHz) d 1.20- 

1.70 (m, 4H), 2.25-3.00 (m, 4H). 4.30 (m. 2H), 6.80-7.50 (m, 14H). MS (FAB)+ 

m/e 568 (M+H)+ and (FAB)" m/e 566 (M-H)"- 

Example 12 

5-(N.N-D}benzvlaminocarbonvnb en26n6.1 ■2.4.tn-carboyvlin ar.} ^ 
The title compound was prepared by the procedures described in 
Example 4, using N,N-dibenzylamine in place of the N-benzyI-N-(4- 
phenoxybenzyl)amine. ""h NMR (DMSO-ds, 300 MHz) d 4.20 (s, 4H), 7.10-7.40 
(m. 10H), 7.65 (s. IN), 8.25 (s,1H). MS (FAB)+ m/e 434 (M+H)+ and (FAB)- m/e 
432 (M-H)-. 
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Examole 13 

5-fN-f1-A<j9mantVlmethvl>-N-f4-Dh6nQxvben7 y|) aminocarhonvl1b6nyenfi-f ,p,4. 

tricarboxylic acid 
The title compound was prepared by the procedures described In 
5 Example 4, using N-(1-adamantyl methyO-N-(4-phenoxybenzyl)amlne in place 
of the N-ben2yl-N-(4-phenoxybenzyOamine. NMR (DMSO-de, 300 MHz) d 
0.90-2.00 (m, 3H), 3.20-4.00 (m, 14H), 4.30 (m, 2H), 6.80-7.50 (m, 1 1H). MS 
(FAB)+ m/e 584 (M+H)+ and (FAB)" m/e 582 (M-H)-- 

10 Example 14 

3-fN-Ben2vl-N-f4-phenoxvben2vnamlno carbonvl]hen 7r^|r ^^|r^ 
To a solution of isophthaloyi dichloride (0.73 g. 3.6 mmol) In 20 mL of 
tetrahydrofuran was added N-benzyl-N-(4-phenoxybenzyl)amine (1.56 g, 5.4 
mmol) and triethylamine (0.52g, 5.4 mmol). The reaction was then refluxed for 2 

15 hours, cooled to room temperature and concentrated //? vacuo. To the residue 
was added 10 % HCI, and the reaction mixture was stirred for 10 minutes and 
extracted with ethyl acetate. The combined organic extracts were dried 
(MgS04), concentrated In vacuo and purified by flash silica gel chromatography 
eluting with with 95:4:1 CHCIs-MeOH-HOAc to afford the title compound. 

20 NMR (DMSO-de, 300 MHz) d 4.20 (d, 4H), 6.80-7.50 (m, 14H), 7.60 (m, 1 H), 
7.70 (d, 1 H), 8.00 (m, 2H). MS (FAB)+ m/e 438 (M+H)+ and (FAB)- m/e 436 (M- 
H)-- 

Example 15 

25 4.5-Plmethoxv-2-rN-f4-Phenoxvbenzvltearfaonvlaminn]h Anzoie aeirt fp a^fi yi 

ester 

To a solution of 4-phenoxyphenylacetlc acid (1.14 g, 5 mmol) dissolved in 
oxalyl chloride (10 mL.) was added a catalytic amoumt of dimethylfonnamlde. 
The reaction mixture was refluxed for 1 hour and then cooled to room 
30 temperature and evaporated. Toluene (2 x 20 mL) was added and evaporated 
to remove the excess oxalyl chloride. The resulting 4-phenoxyphenylacetyl 
chloride was then added to a solution of 2-methoxycart3onyl-4,5- 
dlmethoxyaniline (1.0 g. 4.7 mmol) in toluene (20 mL). The reaction was then 
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stlrred at room temperature overnight and evaporated. Water and ethyl acetate 
were added, the phases were separated, and the organic phase was washed 
with 5 % NaOH and a saturated solution of NaCI, dried (MgS04). and 
evaporated. Flash silica gel chromatography eluting with with 95:4-1 CHCh- 
MeOH-HOAc yielded 1.8 g of the title compound. NMR (DMSO-ds SOOMHz) 

d 3.75 (s,3H), 3.80 (d.7H), 7.00-7.15 (m,6H). 7.40 (m.5H), 8.20 (8, 1H) MS 
(FAB)+m/e422(M+H)+. 



15 



20 



25 



30 



Example 1fi 

A solution of the compound resulting from Example 15 (0.65 g 1 3 mmol) 
and lithium hydroxide monohydrate (0.1 10 g, 2.6 mmol) in H2O (1 0 mL) and 
tetrahydrofuran (15 mL) was stlned at room temperature for 24 hours. The 
volatnes were removed under reduced pressure, water was added, and the 
aqueous solution was washed with ethyl acetate. The aqueous phase was 
cooled and acidified with 10% HCI and then extracted with ethyl acetate The 
combined extracts were washed with saturated sodium chloride solution dried 
over magnesium sulfate and concentrated in vacuo to afford 600 mg of the title 
compound, -"h NMR (DMSO-de. 300 MHz) d 3.75 (d. 4H), 3.80 (s. 3H) 7 00- 
7.15 (m. 5H), 7.40 (m, 5H), 8.20 (s, 1H). MS (FAB)+ m/e 408 (M+H)+ 

Example 17 

5-rN-Benzvl-N-M-nhftnoxvb6n7yl)afT ^ rnocarfannY[].i o^ii, 
triethQxyeari^onvlhflnyopo 
A solution of the compound resulting from Example 4 (0.30 g 0 6 mmol) 
dlisopropylamine (0.23 g, 1.8 mmol) and 1.0 M trietbyloxonium tetrafluoroborate 
in dichloromethane (24.0 mL, 2.4 mmoO in 20 mL of methylene chloride was 
stirred at room temperature for 24 hours. The mbcture was washed with 10% 
HCI (3x), NaHCOa (3x) and saturated NaCI solution, dried (MgS04) and 
evaporated, to give 0.15 g of an amber viscous residue. The oil was purified by 
flash sflica gel chromatography eluting with 5% EtOH In CH2CI2 to give 0 1 1 g 
of the title compound. 1H NMR (DMSO-de. 300 MHz) d 1 .25 (m, 9H) 4 28 (m 
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6H), 4.65 (d, 4H), 6.80-7.50 (m, 14H), 7.65 (d, 1 H). 8.25 (d, 1 H). MS (FAB)+ 
m/e 610 (M+H)+ 

Example 18 

2-rN-Ben2vl-N-f4-phenoxvben2yl^amtnocarbonyq-4. 5-dim6thoyvhPnzoic acid 
A solution containing 4,5-dimeth)oxyphthalic anhydride (1.34 g, 6.4 
mmol), N-benzyl-N-(4-phenoxybenzyI)amine (1.85 g, 6.4 mmol), and 
diisopropyiethylamine (0.83 g, 6.4 mmol) in toluene (30 mL) was refiuxed for 2 
hours. The reaction mixture was then evaporated, and the residue was then 
taken up In EtOAc, washed with 5% HCI (3x) and saturated sodium chloride 
solution; dried over magnesium sulfate and evaporated. Rash silica gel 
chromatography eluting with 95:4:1 CHaCla-MeOH-HOAc yielded 1.45 g of the 
title compound. 1H NMR (DMSO-de. 300 MHz) d 3.60 (d, 3H), 3.80 (d, 3H), 4.20 
(m, 4H), 6.80-7.50 (m, 16H). MS (FAB)+ m/e 498 (M+H)+ . 

Example 19 

5-rN-f3.4-Dichlorobenzvh-N-f4-pheno xvbenzvnaminocarbonvnben2en6.lg4- 

tricariaoxvlic acid 
The title compound was prepared by the procedures described in 
Example 4, using N-(3,4Hdichloroben2yl)-N-(4-phenoxybenzyl)amine in place of 
N-benzyl-N-(4-phenoxybenzyl)amine. 1H NMR (DMSO-de, 300 MHz) d 4.20 (d, 
4H) 6.80-7.50 (m, 12H), 7.65 (d, 1H), 8.25 (d.lH). MS (FAB)+ m/e 594 (M+H)+ 
and (FAB)- m/e 592 (M-H)'- 

Exatnple ZQ 

4-fN-Ben2vl-N-(4-ph6noxvben2vnamln ocartaonvnben2en6-1.a-dicarbQxvlic ariri 

and 

2-rN-Ben2vl-N-f4-phenoxvben2vnamin ocart?onvl1benzen6-1.4-dlcari30xvlift ^ niri 

The title compounds were prepared by the procedures described in 
Example 4, using 1 ,2,4-benzenetricartDoxylic anhydride in place of 1,2,4,5- 
benzenetetracarboxylic dianhydride. NMR (DMSO-de, 300 MHz) d 4.20 (d, 
4H) 6.85-7.50 (m. 14H), 7.60 (d, 1H), 8.10 (m.lH), 8.50 (m.lH). MS (FAB)+ m/e 
482 (M+H)+ and (FAB)- m/e 480 (M-H)- 
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ExamplQ 21 

3-rN-Benzvl-N-f4-Dhenoxvben2vl^aminQcarfaonvnben7 ene-1.g-riirflrboxvnfi ariH 

mi 

2-rN-Benzvl-N-f4-Dhenoxvben2vnamlnocarbonvnben7ftnfl.i .a.diftarhoyY ff^ f^^l^ 

The title compounds were prepared by the procedures described in 
Example 4, using 1,2,3-ben2enetricart)oxyllc anhydride in place of 1,2,4,5- 
benzenetetracarboxylic dianhydride. NMR (DMSO-de, 300 IVIHz) d 4,20 (d, 
4H) 6.80-7.50 (m, 15H), 7.65 (t, 1H), 820 (d.lH). MS (FAB)+ m/e 482 (M+H)+' 
and (FAB)- m/e 480 (M-H)- 

Examole 22 

g-rN-Bepzvf-N-fP-f4-phfinox\mhenvnethvnaminoftarhft pvnben7flrift.-| o,4- 

tricarfaoxylie acid 

The title compound was prepared by the procedures described in 
Example 4, using N-benzyl-N-(2-(4-phenoxyphenyl)ethyi)amine in place of 
1,2,4,5-benzenetetracart)oxyHc dianhydride. 1H NMR (DMSO-de, 300 MHz) d 
4.20 (d, 4H) 6.80-7.50 (m, 12H), 7.65 (d, 1H), 8.25 (d.1H). MS (FAB)+ m/e 540 
(M+H)+ and (FAB)- m/e 539 (M-H)-- 

Example 23 

5-fN-f3.4-Pichloroben2vl)-N-f2-f2-naDhthQvlo xv^ethvnammr>narbonvn hpn7onn. 

1.2.4-tricarboxylift 

Example 23A 

N-f3.4-Dichloroben2vh-N-f 2-r2-naDhthnvloxv)ethvnamino 
A solution of 3,4-dlchlorobenzaldehyde (8.75 g, 0.05 mol), 2- 
aminoethanol (3.05 g, 0.05 mol), and a catalytic amount of p-toluenesulfonic 
acid in ethanol (100 mL) was refiuxed for 6 hours. The reaction was cooled, 
sodium borohydride (1.89 g, 0.05 mol) was added, and the reaction mixture was 
stirred at room temperature overnight. Water (50 mL) was added, stirring was 
continued for an additional 30 minutes, and the mixture was extracted with 
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EtOAc. The combined organic extracts were washed with saturated sodium 
chloride solution, dried over magnesium sulfate and evaporated to give 7.80 g 
of N-(3,4-dichlorobenzyI)ethanolamine. iH NMR (CDCI3, 300 MHz) d 3.1 (t, 
2H), 3.82 (t, 2H), 4.1 0 (s, 2H), 7.30 - 8.30 (m, 3H). 
? To a stirred solution of the ethanolamine prepared above (1.1 g, 5 mmol), 

2-naphthoic acid (0.86 g, 5 mmol) and triethylamine (0.5 g, 5 mmol) in CH2CI2 
(30 mL) was added EDCI (0.96 g, 5 mmol). The reaction was stirred for 4 hours 
and then treated with H2O. The organic layer was separated, washed with 10% 
NaOH (20 mL) and saturated NaCI solution (50 mL), dried (MgS04), and 
10 evaporated, to give 0.8 g of the title compound as an oil. 1 H NMR (CDCI3, 300 
MHz) d ail (t, 2H), 3.82 (t, 2H), 4.10 (s. 2H). 7.30 - 8.30 (m, 10H). MS (FAB)+ 
m/e374(M+H)+ 

Example 23B 

15 5-rN-f3.4-Dichlorobenzvn-N-r2-r2.naDhthovloxv^ethvnaminoeaffeQnynhflnyftnft- 

1.2.4-triearboxvlic acid 

To a solution of 1 ,2,4,5-benzenetetracarboxylic dianhydride (1.00 g, 4.5 

mmol) in 140 mL of acetone cooled in a salt-ice bath was added a solution of 

the compound resulting from Example 23A (1.70 g, 4.5 mmol) and 

20 diisopropylethylamine (0.84 g , 6.3 mmol) in 10 mL of acetone dropwlse over 5 
hours via syringe pump. After stirring an additional hour the reaction mbcture 
was evaporated under reduced pressure at room temperature. To the residue 
was added 6 N HCI (90 mL) and methylene chloride (10 mL), and the reaction 
mbcture was stin'ed at room temperature for 1.5 hours. The solid which fomned 

25 was then filtered off. Flash silica gel chromatography eluting with with 1 8:1 :1 
EtOAc-H20-HC02H yielded 0.47 g of the title compound. 1H NMR (DMSO-de. 
300 MHz) d 3.80 (m, 2H), 4.20-4.90 (m, 4H), 7.20-8.10 (m, 12H). MS (FAB)+ m/e 
61 0 (M+H)+ and (FAB)" rri/e 608 (M-H)"- 
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Example 24 

4-rN-Pen2vl-N-f3-phenoxvben2vnaminoea rt )onvnben?enQ.i.2-dicarhnYY >ic a^;^ 

A solution of triethylamlne (0.51 g, 5 mmol) and N-ben2yl-N-(3- 
phenoxybenzyOamlne, prepared by the procedure of Example 1A starting from 
3-phenoxybenzaldehyde Instead of 4-phenoxyben2aldehyde, (1.45 g, 5 mmol) 
in THF (30 mL) was added dropvWse to a stfn^ solution of 4-chlorofomjyl- 
phtiiallc anhydride, prepared by the procedure described In J. Org. Chem. 38: 
2257 (1973). (1.05 g. 5 mmol) in THF (30 mL) at 0 'C. After the addition was" 
complete, the reaction mixture was slowly allowed to warni to ambient 
temperature overnight. The reaction mixture was concentrated in vacuo at 
20 "»C, and the residue obtained was treated with methylene chloride (10 mL) 
and 6 N HCI (90 mL) and stirred at ambient temperature for 2 hours. The 
organic layer was separated, and the aqueous layer was extracted with ethyl 
acetate (3 x 50 mL). The combined organic extracts were washed successively 
with 5% HCI, cold water and saturated sodium chloride solution, dried over 
MgS04 and concentrated under reduced pressure. The liquid obtained was 
chromatographed on silica gel elutlng with 84.5:13.5:2 CHCIa-IVIeOH-HOAc to 
give the product as a mono-methyl ester. The ester was hydrolyzed by 
refluxing ovemight with lithium hydroxide (1.8 g, 43 mmol) in THF (20 mL) and 
water (12 mL). The reaction mixture was concentrated under reduced pressure 
to remove the THF, diluted with cold water (20 mL), acidified with dilute HCI, 
and extracted with ethyl acetate (3 x 50 mL). the combined organic extracts 
were washed with cold water and saturated sodium chloride solution, dried 
over sodium sulfate and concentrated under reduced pressure. The residue 
obtained was chromatographed on silica gel eluting with 95:2.5:2.5 EtOAc- 
HOAC-H2O to give 1.6 g (65%) of the title compound, ""h NMR (CDCI3 300 
MHz) 5 2.35 (s. 1H), 4.30 (d. 2H). 4.70 (d. 2H). 6.70-7.85 (m, 17H), 9.5 (s, 2H). 
MS (DCI/NH3) m/e 481 (M+H+NHa-HaO)*, 499 (M+H+NHs)*. 
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Example 25 

4-fN-B6n2vl-N-f4-Dhenoxvmethvnbenzvlaminocarbonvn ben2en6>1.g. 

dicarboxvlic acid 
The title compound was prepared by the procedures described in 
5 Example 24 using the analogous N-benzyl-N-(4-phenoxymethyl)benzyIamine 
compound. The crude compound was chroniatographed on silica gel eluting 
with 95:2.5:2.5 EtOAc-HOAc-HaO to give 1 .5 g (61%) of the title compound as a 
cream colored amoiphous solid. ''H NMR (CDCls. 300 MHz) 8 2.08(d, 1H), 
2.25 (q. 1H). 2.35 (s, 1H), 2.50 (t, 1H), 4.00-5.00 (m, 7H), 6.90-7.80 (m, 17H). 
10 MS(DCl/NH3)m/e496(M+H)+ 513(M+H+NH3)'^. 

Example jgg 

5-rf1-f4-PhenoxvDhenvnDhenethvlaminocarbonvnbenzene-1,3-dicarbQxyfin 

acid 

15 A mixture of 4-phenoxyphenyl benzyl ketone (5.5 g, 19 mmol) and 

benzyl amine (2.04 g, 19 mmol) in methanol (250 mL) was shaken with 5% 
platinum on carbon (1.1 g) for 16 hours and then for 24 hours under hydrogen 
at 4 atmospheres. The reaction mixture was filtered and the filtrate evaporated 
under reduced pressure to give 2-(4-phenoxyphenyI)-1-phenethylamine (7.0 g, 

20 97%) as a colorless solid. 

A solution of the above amine (0.54 g, 1.4 mmol) and triethylamine (0.19 
mL, 1.4 mmol) in anhydrous methylene diloride was stirred at ambient 
temperature while a solution of dimethyl 5-chioroformyl-1,3-benzene 
dicarboxyiate (0.33 g, 1.3 mmol). prepared by the procedures described in 

25 Photochemistry and Photobioiogy, 51: 155 (1990), in methylene chloride (15 
mL) was added dropwise under a nitrogen atmosphere. After stimng ovemight 
at ambient temperature, the mixture was evaporated under reduced pressure at 
20 ^'C. The solid obtained was chromatographed on silica gel eluting with 8:2 
hexane-ethyl acetate to give 442 mg (57%) of 1-[(1-(4- 

30 phenoxyphenyl)phenethyIaminocarbonyl]-3,5-dimethoxycarbonylbenzene. 

The diester (360 mg, 6 mmol) was refluxed ovemight in a solution of 
lithium hydroxide (198 mg, 4.8 mmol) in methanol (9 mL) and water (7 mL). 
The reaction mixture was cooled, diluted with cold water, acidified with dilute 
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HCI and extracted with ethyl acetate (3 x 40 mL). The combined organic 
extracts were washed with saturated sodlun) chloride solution, dried over 
sodium sulfate and evaporated under reduced pressure to give the title 
compound as a coloriess amorphous solid. ""H NMR (CDCI3, 300 MHz) 5 4.40 
(d. 2H). 4.75 (d, 1H), 6.78-7.40 (m. 17H), 8.4 (s, 2H). 8.85 (s. 1H). MS 
(DCI/NH3) m/e 482 (M+H)+ 499 (M+H+NHs)*. 

Example 27 

4-fN-Pen2Yl-N-f4- phepoxvbenzvnamin ocarb o nvn.2-n/y>tetra2oMbBnynf >f^^f^ 



Example 27A 
1 -Methvl-2-cvann ter6phthala^ P 
1-Methyl-2-aminoterephthalate (5.15 g. 26.4 mmol) was slurried In 2 M 
HCI (50 mL). then sodium nitrite (1.60 g. 23.2 mmol) in water (5 mL) was added. 
The reaction was mechanically stln-ed for 1 hour, then the pH was adjusted to 
8-9 with solid Na2C03. The resulting solution was then added to a solution of 
CuCN (2.77 g. 30.9 mmol) and NaCN (3.16 g. 64.5 mmol) In water (30 mL). 
After stimng at room temperature for 3 hours, the reaction mixture was acidified 
with concentrated HCI (12 mL), and filtered. The solid was dried under vacuum 
20 over P2O5 to afford 6.1 g of crude fight green solid. The solid was slurried in 
9:1 CHCIa-MeOH (140 mL) and filtered. The filtrate was concentrated to give 
the title compound as a dari< yellow solid (3.7 g, 68%) containing -14% (mole) 
starting aniline* . 1H NMR (CD3OD) 6 8.42 (s, 1H), 8.35 (d, 1H). 8.26 (d. 1H), 
7.84* (d), 7.40* (d), 7.14* (dd). 4.00 (s, 3H). 3.87* (s). MS (DCI/NH3) m/e 223 
25 (M+H+NH3)+. 



Example 27^ 

Methvt 4-rN-ben7vl-N-f4-phenQxvbenzvhamin ocari3onv[].P-ovanQhftn7nata 
To the compound resulting from Example 27A (320 mg, 1.6 mmol) 
30 dissolved In 1 : 1 CH2CI2-DMF (1 4 mL) was added N.benzyl-N-(4- 
phenoxybenzyl)amine (427 mg. 1.48 mmol), followed by 1-(3- 
dimethylamlnopropyl)-3-ethylcari3odlimide hydrochloride (341 mg, 1.78 mmol) 
and 4-(dlmethylamfno)pyridine (95 mg, 0.08 mmol). After stirring at room 
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temperature for 2 days, the reaction was diluted with EtOAc, then washed with 2 
X 5% citric acid, 2 x saturated NaHCOs and brine, dried over Na2S04, filtered 
and concentrated. The resulting residue was purified by chromatography 
eluting with 97:3 CHCl3-Et20 to give 260 mg (40%) of the trtle compound iH 
NMR (CDCb) 5 8.15 (brd, IH), 7.87 (s, IH), 7.73 (d, IH) 7.37 (m, 6H), 7.28 (m, 
2H), 7.13 (m, 2H), 7.00 (m. 4H), 4.70 (br d, 2H), 4.33 (br d. 2H), 4.01 (s, 3H). 
MS (DCI/NH3) m/e 477 (M+H)+ 494 (M+H+NH3)+. 

Example 27C 

Methvl4-rN-ben2vl-NI-f4-phPnoxvben2vna mlnoearhnnY| ].p. 
n H>tetrazQlvlbQnynp^^ 
To the compound resulting from Example 27B (250 mg, 0.54 mmol) 
dissolved In DMF (5.4 mL) was added triethylamlne hydrochloride (458 mg, 
3.33 mmol) and sodium azide (233 mg, 3.58 mmol). The reaction was heated 
at 1 10 "C under N2 for 6 hours, then cooled to room temperature and 
partitioned between EtOAc and 1 M H3PO4. The EtOAc layer was washed with 
1 M H3PO4, water and brine, dried over Na2S04, filtered and concentrated. 
The residue obtained was purified by chromatography eluting with 1 :1 EtOAc- 
hexane, followed by 98.5:1.5:0.5 CHCl3-MeOH-CH3C02H to afford 182 mg 
(64%) of the title compound which was lyophlllzed from CH3CN-water to give a 
white solid. ''HNIVIR(DIWISO.d6)67.95(brs,1H),7.85(s, 1H),7.76(brd, IH) 
7.37 (m, 7H). 7.15 (m, 3H), 6.97 (m, 4H), 4.64 (br d, 2H), 4.44 (br d, 2H), 3.72 (s 
3H). MS (DCI/NH3) m/e 520 (M+H)+ 537 (M+H+NH3)+. Anal calcd for 
C30H25N5O4: C. 69.35; H, 4.85; N, 13.48. Found: C, 69.06; H, 4.83; N, 12.84. 

Example g7D 

HN-Pen?:vl-N-f4-phenoxvbenzvnamlnocarbonvn.2-n/^tfttf« TO Mbenynfr f ^n^r^ 

To,the compound resulting from Example 27C (100 mg, 0.21 mmol) 
dissolved in THF (2.8 mL) and MeOH (1 mL) was added 4 N NaOH (0.2 mL). 
The reaction mixture was stin-ed at room temperature overnight, then 
concentrated and partitioned between EtOAc and 1 M H3PO4. The EtOAc layer 
was washed with brine, dried over Na2S04. filtered and concentrated to give a 
residue that was lyophlllzed from acetonitrile-water to give the title compound 
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as a white sofid (81 mg). iH NMR (DMSO-de) 5 8.01 (br m, 1H). 7.78 (d, 1H), 
7.77 (s. IH) 7.35 (m, 7H). 7.15 (m. 3H). 6.97 (m, 4H). 4.64 (br d. 2H). 4.42 (br'd 
2H). MS (FAB) m/e 506 (M+H)+. 504 (M-H)+ Anal calcd for C29H23N5O4 • 0 5 
H2O: C. 67.70; H. 4.70; N, 13.61. Found: C, 67.43; H, 4.53; N, 13.29. 

Example gfi 

5-rN-Pgn7Yl-N-f4-phepQxvhen:^l)amlnocarhonvn-2.riw^tetrp .^| vfbBnTn?r o^iH 

Example 28A 
2-Cvano-5-|prinh en2Qic aniri 
The title compound was prepared from 2-amino-5-iodoben2olc acid by 
the method described in J. Org. Chem. 16: 1275 (1951) in 46% yield iH NMR 
(DMSO-de) 58.40 (s. IH). 8.18 (d. IH). 7.76 (d. IH). MS (FAB) m/e 274 
(M+H)+.291(M-H)+ 

Example 28 p 
1 -Methvi-fi- cvanoisft phtf^a»flto 
The compound resulting from Example 28A was treated with 
trimethylsllyldlazomethane to give the methyl ester. To the ester (155 mg 0 54 
mmol) dissolved In DMF (2 mL) was added water (0.5 mL). followed by 
anhydrous sodium acetate (172 mg. 2.1 mmol) and palladlum(ll)acetate (6 mg 
0.026 mmol). The solution was purged with CO, heated under a CO balloon for 
3 hours, cooled to room temperature and partitioned between EtOAc and 1 M 
H3PO4. The EtOAc layer was washed with brine, dried over Na2S04, filtered 
and concentrated to give a solid which was partitioned between Et2o'and 
saturated NaHCOa. The aqueous layer was acidified and extracted with 3 x 
EtaO. The combined organic extracts were dried over MgS04, filtered and 
concentrated to give 83 mg (75%) of the title compound as a tan solid iH NMR 
(CD3OD) 5 8.42 (s. IH). 8.72 (s. IH). 8.33 (d. IH). 8.02 (d. 1H).4.01 (s. 3H) MS 
(DCI/NH3) m/e 223 (M+H)+, 240 (M+H+NH3)+. 
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Example 

Methyl g-rN-bBn7Vl-N-r4-nhenoxvbftn7vh aminocarhnnyr]-2-cvan»ho,T .»pt^ 
To the compound resulting from Example 28B (80 mg, 0.39 mmol) 
slunied In ChfeCfe (4 mL) was added oxalyl chloride (57 mg, 0.039 mL, 0.44 
mmoO and one drop of DMF. After stimng at room temperature for 45 minutes, 
the soluUon was cooled to 0 -C, then treated with a solution of N-ben2yl-N-(4- ' 
phenoxybenzyl)amine (122 mg, 0.42 mmol) and dilsopropylethylamine (lis 
mg. 0.16 mL, 0.92 mmoO in CH2CI2 (0.5 mL) added dropwise. The cooling 
bath was removed,' and after stirring at room temperature for 3 hours, the same 
wortc-up and purification as in Example 27B, except 3:1 hexane-EtOAc was 
used for the chromatography, to give 50 mg (81%) of the title compound iR 
NMR (CDCI3) 6 8.22 (s, 1H). 7.82 (d. 1H). 7.73 (d. 1H). 7.35 (m. 7H), 7.13 (m. 
2H). 7.00 (m. 5H). 4.72 (br d. 2H). 4.35 (br d, 2H). 3.98 (s, 3H). MS (DCI/NH3) 
m/e 477 (f^+H)+ 494 (M+H+NH3)+ 



Example gfiP 

5-rN-Bgn7Vl-N-f4-phen0XVhen7vnaminnnarhnn v n.2.MAV>tPtra^nlv|ban7nir> 

Methyl 5-[N-benzyl-N-(4-phenoxyben2yl)aminocarbonyI]-2- 
(1H)tetrazolylben2oate was prepared from the compound resulting from 
Example 28C by the method of Example 27C. MS (ESI) m/e 520 (M+H)+. 

The title compound was prepared from the ester by the method of 
Example 27D. 1H NMR (DMSCWe) 5 8.00 (d, 1H), 7.83 (d, 1H), 7.76 (d. 1H) 
7.38 (m. 7H), 7.16 (m, 3H). 7.00 (m. 4H), 4.64 (br d, 2H). 4.44 (br d, 2H).' MS 
(DCI/NH3) m/e 506 (M+H)+ 523 (M+H+NHs)* Anal calcd for C29H23N5O4 • 
0.65 H2O: C, 67.34; H, 4.74; N, 13.54. Found: C. 67.39; H. 4.77; N, 13 24 
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4rfrN-Bgn?y|-N-f4-Phenoxvbftnzvnamtnnrarh o nvnamtnn} f.on^^^^1 >^ 

dicartoyvfte ngj^ 

Example gSA 
Dimethyl A-a mlnophthatat ft 
To dimethyl 4-nitrophthalate (1.15 g. 4.80 mmol) dissolved in MeOH (16 
mL) was added ammonium fomiate (2.9 g, 46.0 mmoQ. The reaction was 
purged with Nz. then 10 % Pd/C was added. The reaction was heated under 
reflux for 2.5 hours, cooled to room temperature, filtered through celite and 
concentrated to give 990 mg (99%) of the title compound as a bright yellow 
solid. 1H NMR {CDCI3) 6 7.72 (d. 1H). 6.73 (d, 1H), 6.68 (dd, 1H). 4.18 (br s 
2H), 3.92 (s, 3H), 3.85 (s, 3H). MS (DCI/NH3) m/e 210 (M+H)+ 227 
(M+H+NH3)+. 

Example P.Qp 

'mgthyl 4-frN-hpn7Yi-M-f4-phepoxyhgnzvl)aminnoarbonvr] ; ^rT^|p ^ }p f,^h^ 
The compound resulting from Example 29A (247 mg, 1.20 mmol) the 
compound resulting from Example 122E (496 mg. 1.40 mmol). and 4- ' 
dimethylaminopyridlne (41 mg, 0.03 mmoQ were dissolved in pyridine (2 5 mL) 
and heated at 100 »C for 4.5 hours. After cooling to room temperature the 
reaction mixture was partitioned between 3 N HCI and EtOAc. Hie EtOAc layer 
was washed with brine, dried over Na2S04. filtered and concentrated to give a 
residue which was purified by chromatography eluting with 3:1 hexane-EtOAC 
to give 1 1 5 mg (1 8%) of the title compound. 1H NMR (CDCI3) 5 7.74 (d, 1 H) 
7.48 (dd. 1H) 7.45-7.25 (envelope. 10H). 7.13 (m, 1H). 7.02 (m, 4H), 6.56 (s ' 
1 H). 4.62 (s. 4H), 3.88 (s. 3H), 3.85 (s, 3H). MS (DCI/NH3) m/e 542 
(M+H+NH3)+. 
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Example 29C 

4-frN-Benzvl-NI-r4-DhennYy henzvlliaminocarbonvnamino^ben7ftnfl-i ,9. 

dicarboxviic aniri 

5 The title compound was prepared from the compound resulting from 

Example 29B by the method of Example 27D. iH NMR (DMSO-de) 5 9.02 (s, 
1H), 7.78 (d, IH), 7.74 (dd, 1H).7.67 (d. IH), 7.36 (m, 4H), 7.25 (m. 6H), 7.14 (m 
1 H), 6.98 (m, 4H), 4.58 (d, 4H). MS (FAB+) m/e 497 (M+H)+ and (FAB-) m/e 
495 (M-H)-. Ana! calcd for C29H24N2O6 • 0.25 H2O: C, 69.52; H, 4.93; N, 5.59 
10 Found: C, 69.60; H, 4.89; N, 5.31. 

Example an 

4-(rN-Benzvl-N-f4-nhenoxvbengvna m}nQearhftnYl]amino>.P. 
carboxvphenvlacetle aftirt 

15 

Example 30A 
4-Nitro-2-carboxyphenylacetic acid 
Homophthalic acid was nitrated according to the procedure described in 
J. Org. Chem. 10: 533 (1945) to give the title compound in 52% yield. 1H NMR 
20 (DMSO-de) 5 8.62 (d. 1 H). 8.36 (dd, 1 H), 7.67 (d, 1 H) 4.1 0 (s. 2H). MS (APCI-) 
m/e 224 (M-H)-. 

Example 3nB 

Methyl 4-amino-g-carbometho xvDhenvlara^ tff 
25 The compound resulting from Example 30A was treated with 

trimethylsilyldiazomethane to give the diester which was converted to the 
aminodiester by the method of Example 29A only refluxing for 1.5 hours. After 
concentration, the residue was partitioned between EtOAc and water. Isolation 
of the material in the EtOAc layer gave the title compound. iH NMR (CDCI3) 5 
30 7.34 (d, 1 H). 7.03 (d, 1 H), 6.78 (dd, 1 H). 3.87 (s. 2H), 3.84 (s. 3H), 3.69 (s, 3H) 
MS (DCI/NH3) m/e 224 (M+H)+ 241 (M+H+NHs)* 
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Examole 3QC 

4=(rN-B9nzvl-N-f4-Dhenoxvben2vnaminQcarbon vnamino>.9. 
carboxvphenylacetie arid 

Methyl 4-{[N-benzyl-N-(4-phenoxyben2yl)aminocarbonyI]amlno}-2- 
carbomethoxyphenylacetate was prepared from the compound resulting from 
Example SOB by the method of Example 29B. iH NMR (CDCI3) 5 7.79 (d, 1H), 
7.48 (dd, 1H) 7.42-7.25 (envelope, 8H). 7.13 (m, 3H). 7.02 (m, 4H), 6.41 (s, 1H), 
4.64 (d, 4H), 3.95 (s. 2H), 3.85 (s, 3H), 3.68 (s. 3H). MS (DCI/NH3) m/e 539 
(M+H)+ 556 (M+H+NH3)+ 

4-{[N-Ben2yl-N-(4-phen6xybenzyI)amlnocarbonyl]amlno}-2- 
carboxyphenylacetic acid was prepared from the above compound by the 
method of Example 27D, except the reaction had to be heated under reflux for 4 
hours. 1H NMR (DMSO-de) 8 8.78 (s, 1H), 8.05 (d. 1H), 7.68 (dd. 1H), 7.36 (m. 
4H), 7.27 (m, 5H), 7.17 (d. 1H), 7.10 (m. 1H). 6.98 (m, 4H). 4.58 (d. 4H). 3.82 (s. 
2H). MS (ESI-) m/e 509 (M-H)*. Anal calcd for C30H26N2O6 • 0.65 H2O: C, 
68.99; H, 5.27; N, 5.36. Found: C, 68.94; H, 5.08; N, 5.19. 

Example 31 

4-rN-Benzvl-N-f4-Dhenoxvben2vnaminoearfaonvn-g.carh oxvDhenyta^ »^fjp cr^,M 

Example 31 A 
Methvl 4-iodo- 2-carfaom6thoxvphenv larfttatp 
To the compound resulting from Example 308 (2.2 g, 10.0 mmol) 
dissolved in a mixture of 2% HCI (33 mL) and acetone (14 mL) and cooled to 
-7 'C was added sodium nitrite (745 mg, 10.8 mmol) in water (10 mL) slowly, 
keeping the reaction temperature <3 "C. The reaction was mechanically stin-ed 
for 2 hours, then urea (220 mg, 3.67 mmol) was added, followed by potassium 
Iodide (2.93 g, 17.6 mmol) In water (10 mL). The bath was removed, and the 
reaction was stln-ed for 3.5 hours and partitioned between EtOAc and 5% 
aqueous NaHSOs. The EtOAc layer was washed with 5% aqueous NaHSOa 
and brine, dried over Na2S04, filtered and concentrated to give a residue 
which was purified by chromatography eluting with 8:2 hexane-Et20 to give 
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1.15 g (34%) of the title compound, which contained -15% (mole) of the des- 
lodo compound*. IH NMR (CDCI3) 5 8.35 (d, 1H), 8.02* (dd), 7.80 (dd, 1H), 
7.49* (ddd), 7.37* (ddd), 7.27* (dd), 7.00 (d, 1 H), 4.03* (s), 3.95 (s, 2H), 3.88 
(s, >3H due to *), 3.61* (s), 3.60 (s, SH). MS (DCI/NH3) m/e 335 (M+H)+ 352 
(M+H+NH3)+ 

Example 31 B 

4-rN-B9n2Vl-N-f4-Dhenoxvbenzvnaminocarfaonvn.g.earh o xvphenvlaftfttin pn jw 
Methyl 4-carboxy-2-carbomethoxyphenyIacetate was prepared from the 
compound resulting from Example 31 A by the method of Example 28B. iH 
NMR (CD3OD) 8 8.60 (d, IH), 8.14 (dd. IH). 7.45 (d. IH), 4.10 (s, 2H), 3.89 (s. 
3H). 3.67 (s, 3H). MS (DCI/NH3) m/e 253 (M+H)+, 270 (M+H+NHa)*. 

Methyl 4-[N-benzyl-N-(4-phenoxybenzyl)aminocarbonyl]-2- 
carbomethoxyphenylacetate was prepared from the above compound by the 
method of Example 28C. iH NMR (CDCI3) 6 8.15 (d, 1H), 7.60 (dd, IH) 7.42- 
7.25 (envelope, 8H), 7.13 (m, 3H), 7.00 (m, 4H), 4.70 (br d, 2H), 4.42 (br d, 2H). 
4.03 (s, 2H). 3.83 (s, 3H), 3.68 {S, 3H). MS (DCI/NH3) nVe 524 (M+H)+. 541 
(M+H+NH3)t 

The title compound was prepared from the above compound by the 
method of Example 30C. iH NMR pMSO-de) 5 7.95 (d, IH), 7.60 (dd, IH), 
7.30 (m, BH), 7.15 (m, 3H), 6.98 (m, 4H), 4.55 (br d, 4H), 3.95 (s, 2H). MS (ESI-) 
m/e 494 (M-H)-. Anal calcd for C30H25NO6 • 0.50 H2O: C, 71.42; H, 5.19; N, 
2.78. Found: C. 71 .46; H, 5.04; N, ^76. 

gxampig 32 

ff-(fN-B9nzvl'N-f4-Ph9noxvbenzvhamlnocarbonvnaminQ\hfl n2en6-l.g.r»ar^t j,^ 

add 

Example 32A 
Diethyl 4-nitro- 1 .2-phenvlenediacetatft 
The title compound was prepared from diethyl 1,2-phenylenediacetate 
by the procedure described in Helv. Chem. Acta, 18: 620 (1935), except the 
crude product was extracted from the aqueous work-up using Et20. and the 
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residue was purified by chromatography eluting with 8:2 hexane-Et20 to give 
the title compound as a light yellow oil in 73% yield. iH NMR (CDCI3) 8 8.17 (d, 
1H), 8.11 (dd, 1H), 7.45 (d, 1H), 4.16 (m, 4H), 3.80 (s. 4H), 1.25 (m, 6H). MS 
(DCI/NH3) nVe 296 (M+H)+ 31 3 (M+H+NHs)*. 

Example 32B 

4-ffN-Ben2vl-N-(4-Dhenoxvbenzvl^aminoearbonvnamin o^b6nyflnft.f ,^.Hj>^^^l^^ 

acid 

Diethyl 4-amino-1 ,2-phenylenediacetate was prepared from the 
compound resulting from Example 32A by the method of Example SOB. iH 
NMR (CDCI3) 6 7.03 (d. IH), 6.60 (d. IH), 6.56 (dd, IH). 4.13 (m. 4H). 3.62 (s, 
2H), 3.58 (s. 2H) 1 .25 (m, 6H). MS (DCI/NH3) nVe 266 (M+H)+ 283 
(M+H+NH3)+. 

Diethyl 4-{[N-ben2yI-N-(4-phenoxybenzyl)aminocarbonyI]amino}-1 ,2- 
phenylenediacetate was prepared from the above compound by the method of 
Example 298. "iH NMR (CDCI3) 6 7.42-7.25 (envelope, 9H), 7.13 (m, 4H), 7.00 
(m. 4H), 6.32 (s, IH), 4.60 (s. 4H), 4.13 (m, 4H), 3.65 (s, 2H). 3.62 (s, 2H). 1 .22 
(m, 6H). MS (DCI/NH3) m/e 598 (M+H+NHs)*. 

The title compound was prepared from the above compound using the 
method of Example 30C. ""H NMR (DMSO-ds) 6 8.59 (s, IH), 7.36 (m, 6H), 7.25 
(m, 5H), 7.10 (m, 2H), 6.98 (m, 4H), 4.55 (br d, 4H), 3.50 (s, 4H). MS (ESI-) m/e 
523 (M-H)-. Anal calcd for C31H28N2O6 • 0.35 H2O: C, 70.14; H, 5.45; N, 5.28. 
Found: C, 70.17; H, 5.33; N, 5.12. 

Example 33 

4-fN-Benzvl-N-r4-phenoxvben2vn aminocarbonvnben2ene-1.2-dianfttir aoiH 
Diethyl 4-iodo-1 ,2-phenylenediacetate was prepared from the 
compound resulting from Example 32B by the method of Example 31A. The 
final product contained -15 mole % of the des-iodo compound*. iH NMR 
(CDCI3) 57.52 (s, IH). 7.46 (d, IH), 7.27* (s) 7.00 (d, IH), 4.13 (m, > 4H due to 
*), 3.71* (s), 3.63 (s. 4H), 1.25 (m, > 6H due to *). MS (DCI/NH3) m/e 377 
(M+H)+ 394 (M+H+NH3)+ 
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Diethyl 4-carboxy-1 ,2-phenylenediacetate was prepared from the above 
compound by the method of Example 28B. NMR (CD3OD) 5 7.93 (s, 1H), 
7.88 (d, 1H), 7.36 (d, 1H). 4.13 (m, 4H), 3.78 (s, 4H), 1.23 (m. 6H). MS 
(DCI/NH3) m/e 295 (M+H)+, 312 (M+H+NH3)"*". 
5 Diethyl 4-[N-benzyl-N-(4-phenoxybenzyl)aminocarbonyrj-1 ,2- 

phenylenediacetate was prepared from the above compound by the method of 
Example 28C. iH NMR (CDCI3) 8 7.42-7.20 (envelope, 11H), 7.13 (m, 3H), 
7.00 (m, 4H), 4.70 (br d, 2H), 4.43 (br d, 2H), 4.12 (m, 4H), 3.70 (s, 4H), 1 .23 (q, 
6H). MS (DC!/NH3) m/e 566 (M+H)+ 583 (M+H+NH3)+ 
10 The title compound was prepared from the above compound by the 

method of Example 30C. 1H NMR (DMSO-de) 5 7.35 (m, 1 1H), 7.16 (m, 3H), 
6.98 (m, 4H), 4.47 (br d, 4H). 3.64 (s, 2H), 3.62 (s. 2H). MS (ESI-) m/e 508 (M- 
H)-. Anal calcd for C3iH27N06- 0.25 H2O: C, 72.43; H, 5.39; N, 2.72, Found: 
C, 72.31; H, 5.25; N,2.68. 

15 

Example 34 

5-(fN-Ben2yl>N>f4'phenoxyben2ynaminocarbonvl]aminQ}-2> 
carl?PXyPhenylacetic apfd 

20 Example 34A 

Methyl 2-bromo-4-nitrobenzoate 
To 2-bromo-4-nrtrotoluene (5.06 g, 23.4 mmol) dissolved in pyridine (23 
mL) and water (46 mL) and heated under reflux was added KMn04 (18.5 g, 
1 17.0 mmol) in portions over 10 minutes. After heating under reflux overnight, 

25 the reaction was filtered through celite (while hot), washed well with hot water, 
and then cooled to room temperature. This solution was washed two times with 
Et20, and the aqueous layer was acidified, saturated with NaCI, and then 
extracted three times with EtOAc. The combined EtOAc extracts were 
concentrated in vacuo to afford 3.8 g of crude material. This carboxylic acid 

30 was dissolved in MeOH (30 mL), treated with SOCI2 (1 mL), and then heated 
under reflux ovemight. The reaction mixture was cooled and concentrated, and 
the residue obtained was crystallized from EtOH (25 mL) to give 3.37 g (55%) of 
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the title compound. 1H NMR (CDCI3) 8 8.53 (d, 1H), 8.23 (dd, 1H), 7.93 (d, 1H). 
4.00 (s, 3H). 

Example 34B 

5 S-Nitro-2-carfaoxvDhenvlaeetie an\rt 

The compound resulting from Example 34A (1.52 g, 6.2 mmoQ was 
converted to ethyl 2-(2'-carboxy-4-nrtro)phenylacetoacetate by the method 
described In Tetrahedron, 31: 2607 (1975) to give 1.83 g (100%) cmde material 
as a brown oil. MS (DCI/NH3) m/e 313 (M+H+NHs)*. 

10 The above compound (1.83 g, 6.2 mmol) was dissolved in 2 N NaOH (12 

mL) and stimed at room temperature for 35 minutes. After acidification with 
concentrated HCI, the reaction was extracted with EtOAc. The combined 
organic extracts were washed with brine, dried over Na2S04, then filtered and 
concentrated to give 1.5 g of tan solid which was rectystallized from water (25 

15 mL) to give 1 .01 g (72%) of the title compound. 1H NMR (DMSO-ds) 8 8.29 (d, 
1 H), 8.22 (dd, 1 H), 8.1 0 (d, 1 H), 4.1 1 (s, 2H). 

Example 34C 
Methvl 5-amlno-2-carbomethoxvDhenv>anatptfi 
20 The compound resulting from Example 34B was treated with 

trimethylsllyldlazomethane to gh^e the dimethyl ester, which was converted to 
the title compound by the method of Example SOB, except the compound was 
purified by chromatography eiuting with 6:4 hexane-EtOAc to give 710 mg 
(72%) of the title compound as a white solid. iH NMR (CDCI3) 5 7.88 (d, 1H), 
25 6.58 (dd. 1 H). 6.49 (d. 1 H). 3.93 (s. 2H), 3.82 (s, 3H), 3.72 (s, 3H). MS ' ' 
(DCI/NH3) m/e 224 (M+H)+. 241 (M+H+NH3)+ 

Example 34D 

Methvl 5-frN-benzvl-N-f4-phenoxvbenzvn aminocarfaonyl]amlno>.P- 
30 carbomethoxvohenylacetate 

To the compound resulting from Example 34C (150 mg, 0.67 mmol) 
slum'ed In toluene (1 mL) was added tiiphosgene (62 mg, 0.21 mmol) and 
anhydrous K2CO3 (200 mg, 1.45 mmol). The reaction was stirred at 100 "C 
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under N2 for 2.5 hours, and then N-ben2yl-N-(4-phenoxybenzyI)amlne (210 
mg, 0.73 mmol) was added. After another 3 hours at 100 ''C, the reaction was 
cooled to room temperature and partitioned between water and EtOAc. The 
EtOAc layer was washed with 4x10% citric acid and brine, dried over Na2S04, 
5 filteFed and concentrated to give a residue which was purified by 

chromatogr^hy eluting with 3:1 hexane-EtOAc to give 123 mg (36%) of the title 
compound as a white solid. NMR (CDCI3) S 7.93 (d, 1H), 7.42-7.20 
(envelope, 11H), 7.13 (m, 1H), 7.02 (m, 4H), 6.51 (s, 1H), 4.60 (s, 4H), 3.95 (s, 
2H), 3.83 (s, 3H), 3.68 (s, 3H). MS (DCI/NH3) m/e 539 (M+H)-^, 556 
10 (M+H+NHa)*. 

Example 345 

5-frN-Benzvl-N-r4-phenoxvbenzvna minocarbonvnamino>-p- 
carboxvDhenvlacetic acid 
15 The title compound was prepared from the compound resulting from 

Example 34D by the method of Example 30C. NMR (DMSO-de) 8 8.90 (s, 
1H). 7.83 (d, 1H), 7.55 (dd, 1H), 7.45 (d, 1H), 7.35 (m, 4H), 7.26 (m, 5H), 7.12 
(m, 1H). 6.98 (m, 4H), 4.59 (d, 4H), 3.84 (s, 2H). MS (FAB+)m/e 511 (M+H)+ 
and (FAB-) m/e 509 (M-H)'. Anal calcd for C30H26N2O6 • 0.50 H2O: C, 69.35; 
20 H, 5.24; N, 5.39. Found: C, 69.40; H, 5.10; N, 5.19. 

Example 35 

5-rN-Benzvl-N-f4.Dhenoxvbenzvnaminoearbon vn-2-carbQxyphenvlaftfttin ariH 
Methyl 5-iodo-2-carbomethoxyphenylacetate was prepared from the 
25 compound described In Example 34C by the method of Example 31 A. iH NMR 
(CDCI3) 5 7.73, 7.72 (both s, total 2H), 7.65 (s, 1H), 3.95 (s, 2H), 3.86 (s, 3H), 
3.70 (s, 3H). MS (DCI/NH3) m/e 335 (M+H)+ 353 (M+H+NH3)+ 

Methyl 5-carboxy-2-carbomethoxyphenylacetate was prepared from the 
compound described above by the method of Example 28B. iH NMR (CD3OD) 
30 5 8.05 (d, 1 H), 8.02 (d, 1 H), 7.94 (s, 1 H), 4.05 (s, 2H), 3.85 (s, 3H), 3.65 (s. 3H). 
MS (DCI/NH3) m/e 253 (M+H)+, 270 (M+H+NHs)"^. 

Methyl 5-[N-ben2yl-N-(4-phenoxybenzyl)aminocarbonyl]-2- 
carbomethoxyphenylacetate was prepared from the compound described 



W09604g51 



PCT/US96/06193 



-61- 



15 



20 



25 



30 



TZ^^, °' ^""""^ « 8.01 (m, 1H). 7.4S 

The Me compound was prepared from the compound dGsrrih»w =K. 
by«,e me«^ of Example 30C. 1H NMR (DMSO^Sd^l^^SS 
envelope, 9H), 7.15 (m,3H), 7.00 (m.4H). 4.61 (brd,2H).4.40(brd Z fL 
C H ' r (M^Kand (FAB.) m/e494U?;V«;dfoI 

C30W.0.35H,a C. 71.80; H.S.ie;N. 2.79. Found: C. 71.87; H ^^ir 

Example 

i= (fN-egnrYl-N-f4-phBnov)rhnn-^vnnminnthio..rKT . n Y[|nTpinMh.n^^ 

dicarfaoxyfif^ aHri 

Examplft 

PImethvl 

To the compound resulting from Example 29A (335 ma 1 Rn mm«h 
.lurded in toluene ,1.5 mL) was added Wophosgene ^7,. Srlao 
mmol). The reaction mixture was sHn«l at 75 "C forss houra thfi- 
decanted *om Insoluhle matenal and concentreted L ^To mg 
title compound as a dart< brewn oil. 1H NMR (CDCfe) 6 7.77 (d Th) 7 62 ,d 

Example 

!imethy|4-ffN.hen7vl.Nl.r.i.p ^nn^v vben7vl^aminn^^ j. .arhnnv|] o»Tf^.|phfhn^ 

b.n..,Il'M'T°""^^'"""'^ ^^^'"'^^ ^2^° "'S- ■'•15 mmol) and N- 
benzyI-N.(4-phenoxyben2yl)amine (309 mg. 1.07 mmol) were dissolved in 
0 bene (i .2 mL) and heated at 95 "C for 3.5 hours. The reaction v.as cooled to 
room tempaerature and partitioned between 10% citric acid and EtOAc The 
EtOAc layer was washed with 2 x W% citric acid and brine, dried over NarS04 
then filtered and concentrated to give a residue which was purified by 



W09d/348S1 



PCT/DS96AI6193 



-62- 

chromatography eluting with 3:1 hexane-EtOAc to give 300 mg (52%) of the title 
compound as light yellow solid. iH NMR (CDCI3) 5 7.70 (d, 1H), 7.51 (d, 1H) 
7.45-7.25 (envelope, 11H). 7.13 (m, 1H), 7.02 (m. 4H), 5.05 (d, 4H), 3.88 (s, 
3H), 3.87 (s, 3H). MS (DCI/NH3) m/e 541 (M+H)+ 

Example 36C 

4-(rN-Benzvl-N-f4-Dhenoxvbenzvnaminothiocar bonvnaminQ}ben7enft-f ,^. 

dicarboxvlic acid 
The compound resulting from Example 36B was hydrolyzed by the 
method of Example 27D. The crude product was purified by chromatography 
using 95:5:1 CHCl3-MeOH-CH3C02H followed by 18:1:1 EtOAC-water- 
CH3CO2H. The resultant glass was partitioned between EtOAc and 2 II HCI, 
then the EtOAc was washed with 2 N HCI and brine, dried over Na2S04, then 
filtered and concentrated to give a residue which was dissolved and lyophilized 
as in Example 27D. 1H NMR (DMSO-de) 5 9.58 (s, 1H), 8.10 (d, 1H), 8.03 (s, 
1H), 7.57 (d, 1H), 7.30 (m, 9H), 7.14 (m, 1H), 6.98 (m, 4H), 5.05 (d. 4H). MS 
(FAB-) m/e 51 1 (M-H)'. Anal calcd for C29H24N2O5S • 0.75 H2O): C, 66.21; H, 
4.89; N, 5.32. Found: C, 66.23; H. 4.65; N, 5.04. 

Example 37 

4-(rN-Ben2v!-N-f4-Dhenoxvben2yn aminocarbonvnmethvlamino)bBn7^n?-1 .^- 

dicarboxvlic acid 

Example 37A 
Dimethyl 4-ffNI- ben2vl-N-rA- 
phenoxvbenzvnaminocarbQnynmethvlamin olphthalatft 
The compound resulting from Example 29B (100 mg, 0.19 mmol) was 
added to suspension of 60% NaH (16 mg of dispersion, 9.6 mg NaH, 0.40 
mmol) in DMF (1.7 mL). After a few minutes at room temperature, methyl Iodide 
(80 mg, 0.035 mL, 0.57 mmol) was added. The reaction mixture was stin-ed at 
room temperature for 2 hours and then partitioned between EtOAc and 2 H HCI. 
The EtOAc was washed with brine, dried over Na2S04, then filtered and 
concentrated to give a residue which was purified by chromatography eluting 
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wlth 95:5 CHCI3-EIOAC to give 81 mg (80%) of the title compound as a tacl<y 
soHd. 1H mPl (CDCI3) 5 7.70 (d, 1H). 7.33 (m, 5H), 7.21 (d. 1H), 7.12 (m, 5H). 
7.05 (m. 2H), 6.96 (m. 3H), 4.25 (s, 4H), 3.89 (s, 3H), 3.88 (s, 3H), 3.23 (s, 3H). 
MS (DCI/NH3) m/e 539 (M+H)+. 

Example 37B 

4-ffN-Benzvi-N-(4-Phenoxvben2vhaminQcarfaonvl)m ethvlaminn}hpnzene-1 9- 

dicarboxvlic acid 

The title compound was prepared from the compound resulting from 
Example 37A by the method of Example 27D. iH NMR (DMSO-de) 6 7.66 (d, 
1H), 7.36 (m, 5H). 7.17 {m, 7H), 6.97 (m. 4H). 4.23 (d, 4H). 3.11 (s, 3H). MS ' 
(FAB+) m/e 511 (M+H)+ and (FAB-) m/e 509 (M-H)'. Anal calcd for 
C30H26N2O6 • 0.30 H2O: C, 69.84; H, 5.20; N. 5.43. Found: C, 69.81; H, 5.18; 
N, 5.35. 

Example 38 

4-frN-Ben2vl-N-f4-Ph6noxvben7ynamlnoearhnn vnoxv)bBn7Ppo.f o. 

dicarfaoxvlic acid 

Exampie aSA 

P|methvl4-frN-ben7vl-N-f4-phenoxvbenzvl^aminoearhn nvnoxv\phtha|| ^t^ 
Sodium hydride (61 mg of 60% dispersion, 37 mg NaH, 1.53 mmol) was 
slurried in diglyme (2 mL), then with mechanical stim'ng. dimethyl 4- 
hydroxyphthalate (280 mg, 1 .33 mmol) was added. After 20 minutes, the 
compound resulting from Example 122E (460 mg, 1.30 mmol) was added, and 
the reaction mixture was stirred reaction at 100 *C for l.s'houre. The reaction 
was cooled to room temperature and partitioned between water and EtOAc. 
Brine was added to the aqueous layer, which was then extracted with EtOAc. 
The combined organic extracts were washed with brine, dried over Na2S04, 
then filtered and concentrated to give a residue which was purified by 
chromatography eluting with 4:1 hexane-EtOAc to give 500 mg (73%) of the title 
compound as a tacky solid. ""H NMR (CDCI3) 5 7.79 (d, 1 H). 7.50 (s, 1 H), 7.41- 
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7.20 (envelope, 10H), 7.12 (m, 1H), 7.00 (m, 4H), 4.55 (m, 4H), 3.91 (s, 3H), 
3.90 (s, 3H). MS (DCI/NH3) m/e 526 (M+H)+ 543 (M+H+NH3)+. 

Example 38B 

. 5 4-f rN-Benz vl-N-(4-phenoxvben2yhaminocarfaonvnoxv}benzene-1 .P- 

dicarboxvlic acid 

The title compound was prepared from the compound resulting from 
Example 38A by the method of Example 36C. ""H NMR (Dl^^SO-de) 5 7.66 (d, 
1 H), 7.38 (m. 1 1 H), 7.14 (m, 1 H), 7.00 (m, 4H), 4.63 (br d, 2H), 4.52 (br d. 2H). 
10 MS (FAB-) m/e 496 (M-H)". Anai calcd for C29H23NO7 • 0.50 H2O: C, 68.77; H. 
4.78; N, 2.77. Found: C, 68.90; H, 4.51; N, 2.60. 

Example 39 

4-(rN-Benzvl-N.M-Dhenoxv ben2vnaminQcarbonvnmethvlV1.g-benyftp^ 
15 dicart)oxyiic acid 

Example 39A 
Dimethyl 4-brQmometh vlDhthalatQ 
To a solution of dimethyl 4-methylphthalate (3.15 g, 15.1 mmol) 
20 dissolved CCI4 (60 mL) was added N-bromosuccinimide (2.74 g, 15.4 mmol) 
and 2,2-azobisisobutyronitrile (122 mg, 0.9 mmol). The reaction was heated 
under reflux for 1 day, cooled to room temperature, and then chilled at 5 "C for 
1 .5 hours before filtering through celite. The filtrate was concentrated to 4.4 g of 
cmde oil, which by iH NMR (CDCI3) was approxirnately 65 mole % title 
25 compound (s, 4.50 ppm, ArCH2Br), 18 mole % dibromide (s, 6.63 ppm, 
ArCHBra), and 17 mole % starting material (s, 2.42 ppm, ArCHs). 

Dimethvi 4-f2'-rtrisfbenzotria2ol.1 -vmethvllnhthfliato 
30 The title compound was prepared from tris(ben2otria2ol-1-yI)methane 

(1,1 g, 3.0 mmol) and the compound resulting from Example 39A (1.0 g, which 
contained -650 mg, 2.3 mmol bromomethyl compound) by the method 
described in Synthesis, 666 (1990); this is the reference for the synthesis of 
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tris(ben2otria2ol-1-yl)methane as well. The crude material was purified by 
chromatography eluting with 6:4 hexane-EtOAc to give 500 mg (38%) of the 
product as a brown glass. ""H NMR (CDCI3) S 8.09 (m, 3H), 7.41-7.20 
(envelope, 8H), 6.95 (m, 4H), 5.44 (s. 2H), 3.81 (s, 3H), 3.73 (s, 3H). MS 
(DCI/NH3) nrj/e 591 (M+H+NHa)* 

Example 39C 
Dimethyl 4-carboxvmethvlphthala^ft 
The title compound was prepared from the compound resulting from 
Example 39B (492 mg, 0.86 mmol) by the method described in Synthesis, 666 
(1990), The crude material was purified by chromatography eluting with 6;4 
hexane-EtOAc followed by 98.5:1.5:0.5 CHCl3-MeOH-CH3C02H to give 105 
mg (48%) of the title compound as a brown solid. iH NMR (CD3OD) 5 7.70 (d, 
1 H), 7.63 (d, 1 H). 7.52 (dd. 1 H). 3.86 (s. 3H), 3.85 (s, 3H). 3.70 (s, 2H). MS 
(DCI/NH3) m/e 253 (M+H)+, 270 (M+M+NHs)*. 

Example 3flD 

Plmethvl 4-(fN-bengVi-N-f4-PhenoxvbenzvnaminQearfanr^ v nmethv>)pt7t f^fli^fo 
The title compound was prepared from the compound resulting from 
Example 39C by the method of Example 28C. ""H NMR (CDCI3) 8 7.70 (m, 1H), 
7.56 (m, 1H), 7,47-7.28 (envelope, 6H), 7.23-6.92 (envelope, 9H), 4.63 (d, 2H), 
4.43 (d, 2H), 3.90, 3.88 (both s, total 6H), 3.83 (d, 2H). MS (DCI/NH3) m/e 524* 
(M+H)+, 541 (M+H+NH3)+ 

Example 39E 

4-ffN-Ben2vl-N-f4-phenoxvben2vna mlnocari3onvl]methvl}hp.n7or| a. f ,p. 

dicarboxvlic acjd 

The title compound was prepared from the compound resulting from 
Example 39D by the method of Example 27D. iH NMR (DMSO-de) 5 7.61 (m, 
1H), 7.53 (m, 1H), 7.45-7.10 (envelope, 11H), 6.97 (m, 4H), 4.61 (d, 2H), 4.50 
(d, 2H), 3.93 (d, 2H). MS (FAB+) m/e 496 (M+H)+ and (FAB-) m/e 494 (M-H)-. 
Anal calcd for C30H25NO6 -0.50 H2O: C, 71.42; H, 5.19; N, 2.78. Found: C, 
71 .30; H, 5.06; N, 2.62. 
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ExamplQ 40 

4-fN-Benzvi-N-r4-phenQxvbenzynaminothiocarbony nben2en6-1.a-dicarbQxvlift 

acid 

Example 40A 

Dimethyl 4-rN-ben2vl-N-f4-Dhenoxvben2vnamin othiocarbonvnphthalf »fft 
To tlie compound resulting from tlie first two sentences of Example 9 
(200 mg, 0.40 mmol) dissolved in THF (0.8 mL) was added Lawesson's reagent 
(225 mg, 0.56 mmoQ. The reaction was stirred at room temperature for 4 days 
and tiieri concentrated to give a residue which was purified by chromatography 
eluting with 85:15 hexane-EtOAc to give 100 mg (48%) of the title compound as 
a yellow solid. 1H NMR (CDCI3) 5 7.67 (m, 2H), 7.49 (m, 1H) 7.37 (m, 7H), 7.13 
(m, 1H), 7.02 (m, 6H), 5.39 (v br s, 2H), 4.55 (d, 2H). 3.90, 3.89, 3.88 (all s, total 
6H). MS (DCI/NH3) m/e 526 (M+H)+ 543 (M+H+NHa)^. 

Example 40B 

4- rN-Benzvl-N-r4-phenoxvbenzvhaminothiocarbonvn benzene-1.2-rilcarboxvliri 

acid 

The title compound was prepared from the compound resulting from 
Example 40A by the method of Example 27D. 1H NMR (DMSO-de) 5 7.72 (m, 
1H), 7.60 (m, 1H), 7.57-7.30 (envelope, 8H), 7.20-6.90 (envelope, 7H), 5.41 (d, 
2H), 4.63 (d, 2H). MS (FAB+) m/e 498 (M+H)+ and (FAB-) m/e 496 (M-H)-. Anal 
calcd for C29H23NO5S • 1.20 H2O: C, 67.09; H, 4.93; N, 2.70. Found: C, 
67.03; H, 4.63; N, 2.90. 

Example 41 

5- rN-Benzvl-N-f2-Dhenoxvbenzvhaminocarbonynb6n zene-1.3.4-trinarhn^ ;j«^ 

acid 

.N-Benzyl-N-(2-phenoxybenzyl) amine was prepared using the same 
procedure of Example 1A replacing the 4-phenoxybenzaldehyde with 2- 
phenoxybenzaldehyde. 
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The title compound was prepared by the procedures described In 
Example 4 using N-benzyl-N-(2-phenoxybenzyI) amine In place of N-benzyl-N- 
(4-phenoxybenzyl)amlne. NMR (DIVISO-de, 300 MHz) 5 4.15 (d, 4H), 6.60- 
7.50 (m, 14H), 7.60 (d.lH) , 8.25 (d,1H). MS (FAB)+ m/e 526 (M+H)+ aild 
(FAB)-m/e524(M-H)-. 

Example 42 

HN-Pen2Yl-N-(3-PhenQXVben2Vl)ammocarbonvnb6n7anft.i i g.4-triftarh^^ {in 

acjd 

N-BenzyI-N-(3-plienoxyben2yl) amine was prepared using the same 
procedure of Example 1A replacing the 4-phenoxybenzaldehyde with 3- 
phenoxybenzaldehyde. 

The title compound was prepared by the procedures described in 
Example 4 using N-ben2yi-N-(3.phenoxybenzyI) amine in place of N-benzyl-N- 
(4-phenoxybenzyI)amlne. iH NMR (DMSO-de, 300 MHz) 5 4.20 (d, 4H), 6.75- 
7.40 (m, 14H), 7.60 (d. 1 H), 8.15 (d,1 H). MS (FAB)+ m/e 526 (M+H)+ and 
(FAB)- m/e 524 (M-H)-. 

Example 43 

5-rN-Penzvl-N-f4-Phenvlben2vl^aminoRaffaonvnhfln7 P n6,i g 4.t ri,>ar'?»xn^.[jp 

acid 

N-Benzyl-N-(4-phenylbenzyl)amlne was prepared using the same 
procedure of Example 1A replacing the 4-phenoxybenzaldehyde with 4- 
phenylbenzaldehyde. 

The title compound was prepared by the procedures described in 
Example 4 using N-benzyl-N-(4-phenylbenzyI)amine in place of N-benzy|.N-(4- 
phenoxybenzyi)amine. iR NMR (DMSO-de, 300 MHz) 5 4.20 (s, 4H), 7.20 
-7.78 (m, 15H), 8.25 (s, IH). MS (FAB)+ m/e 510 (M+H)+ and (FAB)- m/e 508 
(M-H)-. 
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Example 44 

5-fN-Cyclohexylmethyl-N-(4-phenoxvben2yl^arninocarbonyl]ben2ene-1.2.4> 

tricarboxylic acid 

N-CyclohexylmethyI-N-(4-phenoxybenzyl)amine was prepared using the 
same procedure of Example 1A replacing the benzyiamme with 
cyclohexylmethyiamine. 

The title compound was prepared by the procedures described in 
Example 4 using N-cyclohexyl-N-(4-phenoxybenzyl)amine In place of N- 
benzyl-N-{4-phenoxyben2yl)amlne. ""H NMR (DMSO-de, 300 MHz) 5 0.80 -1.80 
(m, 8H), 2.40-2.80 (m. 2H), 4.00 (m, 2H), 4.3 (s,2H), 6.90 -7.60 (m. 10H), 8.25 
(d, 1H). MS (FAB)+ m/e 610 (M+H)+ and (FAB)- m/e 608 (M-H)-. 

Example 45 

5-rN-f3.4-DifluorQben2ylVN-(4>phenoxvbenzvnaminocarbonvnbenz6n6>1.g.4- 

tricarijoxvlic acid 

N-(3,4-Dlfluorobenzyl)-N-(4-phenoxybenzyl)amine was prepared using 
the same procedure of Example 1A replacing the benzylamine with 3,4- 
difluorbenzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(3,4 difluorobenzyl)-N-(4-phenoxybenzyI)amine In place of 
N-benzyl-N-(4-phenoxybenzyl)amine. ""H NMR (DMSO-de, 300 MHz) 5 4.20 (s, 
2H), 4.6 (m, 2H), 6.80-7.25 (m, 12H), 7.65 (d, 1H), 8.25 (d,1H). MS (FAB)+ m/e 
562 (M+H)+ and (FAB)" m/e 560 (M-H)-. 

Example 46 

5-rN-f3-Tri!uoromethvlbenzyn-N-f4>DhenoxvbenzvnaminQcarbQnynben7enp> 

1 ■2.4-tricarboxvlic acid 
N-(3-Trlfluoromethylbenzyl)-N-(4-phenoxybenzyl) amine was prepared 
using the same procedure of Example 1A replacing the benzylamine with 3- 
trifluormethylbenzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(3- trifIuoromethylbenzyl)-N-(4-phenoxybenzyl)amine in 
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place of N-ben2yl-N-(4-phenoxyben2yl)amlne. ""H NMR (DMSO-de, 300 MHz) 
8 4.25 (s. 2H), 4.40 (s, 2H), 6.80 -7.80 (m, 14H), 8.30.(d, 1 H). MS (FAB)+ m/e 
594 (M+H)+ and (FAB)- m/e 592 (M-H)-. 

Example 47 

5-rN-f2-Tnluoromethvlbenzvl)-N-f4-Dhenoxvben7vl^amin o carbonyl] ho n7 opo- 

1.2.4-tricarfeoxyliG acid 

N-(2-TrlfluoromethyIbenzyl)-N-(4-phenoxyben2yl) amine was prepared 
using the same procedure of Example 1A replacing the benzylamlne with 2- 
trifluomiethylbenzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2- trifluoromethylbenzyl)-N-(4-phenoxyben2y!)amine in 
place of N-benzyl-N-(4-phenoxyben2yl)amine. iH NMR (DMSO-de. 300 MHz) 
8 4.25 (s, 2H), 4.40 (s. 2H), 6.80 -7.95 (m, 13H),8.15 (s.lH). 8.80 (d, IH). MS 
(FAB)+ m/e 594 (M+H)+ and (FAB)* m/e 592 (M-H)-. 

Example 48 

5-rN-f2-Methoxvben2vn-N-f4-phenoyvhenzvl^aminnnp rfaonvnhpn7opo.i o a. 

tricarboxviie aniri 

N-(2-Methoxyben2yl)-N-(4-phenoxybenzyI) amine was prepared using 
the same procedure of Example 1A replacing the benzylamlne with 2- 
methoxybenzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-{2- methoxylbenzyl).N-(4-phenoxyben2yI)amlne in place of 
N-benzyl-N-(4-phenoxybenzyl)amine. 1H NMR (DMSO-de, 300 MHz) 6 3.60 (s. 
3H). 4.20 (d, 2H). 4.60 (s, 2H). 6.80 - 7.25 (m, 13H). 7.90 (s. 1H), 8.45 (s. 1H). 
MS (FAB)+ m/e 556 (M+H)+ and (FAB)- m/e 554 (M-H)-. 
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Example 49 

$-rN-f2-Methvlbenzvn-N-r4-Dhenoxvben7v I ^aminocarbonvnben7enA.1 ^ , 4. 

tricarboxylic acid 

N-(2-MethylbenzyI)-N-(4-phenoxyben2yO amine was prepared using the 
same procedure of Example 1A replacing the benzylamine with 2-methylben2yl 
amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(2- methyllben2yl)-N-(4-phenoxyben2yI)amine in place of 
N-ben2yI-N.(4-phenoxybenzyl)amlne. iH NMR (DMSO-de, 300 MHz) 5 1.95 (s 
, 3H), 4.20 (d, 2H). 4.75 (s. 2H), 6.80 -7.50 (m, 13H). 7.50 (d, IH), 8.15, (d. IH). 
MS (FAB)+ m/e 61 0 (M+H)+ and (FAB)" m/e 608 (M-H)-. 

Example 50 

5-rN-f4-Nltroben7vn-N-r4-phenQxvhP »nzvnam!noearbonvnban7or^o.1 o a. 

tricarboxylic acid 

N-(4-Nltrobenzyl)-N-(4-phenoxybenzyI) amine was prepared using the 
same procedure of Example 1A replacing the benzylamine with 4-nltrobenzyl 
amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(4-nitrobenzyO-N-(4-phenoxybenzyI)amine in place of N- 
benzyl-N-(4-phenoxybenzyl)amlne. lH NMR (DMSO-de, 300 MHz) 5 4.25 (d, 
2H), 4.70 (m, 2H), 6.80 -7.80 (m, 12H), 8.00-8.20 (m, 3H). MS (FAB)+ m/e 571 
(M+H)+ and (FAB)- m/e 569 (M-H)-. 

Example 51 

§-fN-(Naphth-1-vlmethvn-N-r4-Dhenoxvben2ynaminoc qrfaonvnbftn7Pnft-1 ,p,4- 

tricarboxvlic acid 

N-(Naphth-1-ylmethyl)-N-(4-phenoxybenzyl) amine was prepared using 
the same procedure of Example 1A replacing the benzylamine with naphth-1- 
ylmethylamlne. 

The title compound was prepared by the procedures described in 
Example 4 using N-(Napth-1-ylmethyl)-N-(4-phenoxybenzyl)amine in place of 
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N-benzyl-N-(4-phenoxyben2yl)amlne. iH NMR (DMSO-de, 300 MHz) 6 4.20 (s, 
1 H), 4.60 (s, 1H), 5.10 (s, 2H), 6.65 -8.20 (m, 18H). MS (FAB)+ m/e 576 
(M+H)+ and (FAB)- m/e 574 (M-H)-. 

Exampla Sg 

5-rN-f3-Phenv(PrOPVn-N-f4-Dhenoxvbenzvnanninnna rbonvnben»An a.i o^^, 

tricarfaoxvtie aefri 

N-(3-Phenylpropyl)-N-(4-phenoxyben2yI) amine was prepared using the 
same procedure of Example 1A replacing the benzylamine with 3- 
phenylpropylamine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(3-phenylpropyl)-N-(4-phenoxyben2yl)amine in place of N- 
benzy|.N-(4-phenoxyben2yI)amlne. 1H NMR (DMSO-de. 300 MHz) 6 1.60-1.90 
(m, 2H), 2.80 (m, 2H). 4..25 (s, 2H), 4.75 (m. 2H) 6.90 -7.45 (m, 14H), 7.60 (d, 
1 H). 8.25 (d, 1 H). MS (FAB)+ m/e 554 (M+H)+ and (FAB)- m/e 552 (M-H)-. ' 

Example 53 

5-fN-f2-Thlenvlmethvl^-N-r4-phennY y ben7vI^aminncarbQnyl] ho n2ene-1 P4. 

tricarboxylic arfri 

N-(2-ThienylmethyI)-N-(4-phenoxybenzyl) amine was prepared using 
the same procedure of Example 1A replacing the benzylamine with 2- 
thienylmethylamine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2-thienylmethyl)-N-(4-phenoxybenzyl)amlne in place of N- 
ben2yl-N-(4-phenoxybenzyI)amine. "iH NMR (DMSO-ds, 300 MHz) 6 4.20 (s, 
2H). 4.80 (s. 2H), 6.80 -7.25 (m. 12H), 8.00 (m. 1H), 8.60 (m, 1H). MS (FAB)+ 
m/e 532 (M+H)+ and (FAB)" m/e 530 (M-H)-. 
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Example 54 

5-^N-Pen?Y|-N■f4-phpnnv>/ben7^/l^flminn^qrbQnvn-^Un^ ^f^^»v^.^^P^TT^Yl 
benzene-l .g -dicarbnwlir^ 

To a solution of the compound resulting from Example 72A (0 25 g o 9 
mmol) and EtgN (0.125 mL, 0.9 mmol) in 15 mL of THF and cooled to 0 »C was 
added a solution of N.ben2y|.N.(4-phenoxyben2yl)amlne (0.25 g. 0.9 mmol) In 
5 mL THF slowly over 6 minutes. The reaction mixture was stirred for 1 hour at 
0 »C before adding a solution of IVIeOH (0.034 mL, 0.9 mmol). EtgN (0.125 mL 
0.9 mmol) contained in 5 mL of THF. The reaction was then stirred for another' 
hour at 0 «C before evaporation. To the residue was added 5 mL of CH2CI2 5 
mL of THF. and 15 mL of 1 0% HCI, and.the mbcture was stirred overnight at ' 
room temperature. The volatiles were removed under reduced pressure H2O 
was added and the mixture was extracted with EtOAc. The combined oraanic 
extracts were washed with saturated NaCI and evaporated. (0.4 g). Rash silica 
gel chromatography eluting with 95:4:1 CHCIa-MeOH-HOAc yielded the title 
compound. -"H NMR (DMSO-de, 300 MHz) 6 3.80 (m. 3H). 4.20 (d. 2H) 480 
(m. 2H), 6.80 - 7.45 (m. 14H). 7.60 (s.lH), 8.00 (s, 1H). MS (FAB)+ m/e 540 
(M+H)+ and (FAB)- m/e 538 (M-H)-. 

ExampiQ fi.q 

izvhaminnnar bonyr|-1 
benzene-a^^rboyylin i^rf^ 
To a solution containing the compound resulting from Example 72A 
(0.34 g. 1 .3 mmol) in 15 mL of THF cooled to -30 «>C was added a solution of 
EtsN (0.36 mL, 2.6 mmol) and MeOH (0.104 mL. 2.6 mmoQ in THF (15 mL) over 
5 minutes. The reaction mixture was stirred at -30 *C for 45 minutes, and then 
a solution of N-benzyl-N-(4-phenoxybenzyl) amine (0.38 g, 1.3 mmol) and EtgN 
(0.18 mL. 2.6 mmol) In THF (10 mL) was added. The reaction was stin^d at 
room temperature overnight and then evaporated and taken up in EtOAc The 
reaction mixture was washed with 5% HCI followed by saturated NaCI solution 
and evaporated to give 0.5 g of cmde product. Flash silica gel chromatography 
eluting with 95:4:1 CHCl3-MeOH-HOAc yielded the title compound iH NMR 
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(DMSO-de, 300 MHz) 5 3.65 (s, 3H), 3.75 (s, 3H), 4.20 (m. 2H), 4.60 (s, 2H). 
6.80 -7.60 (m, 12H), 7.90 s,1 H), 8.50 (s.lH). MS (FAB)- m/e 552 (M-H)-. 

Example 56 

5 5-rN-Ben2vl-N-r4-phenoxvben2vl^aminocarbonvn-g-m ethoxvcarbonyl. 

ben2ene-1.4-dicartiQxvIic aeld 
To a solution of 1,2,4,5-benzenetetracarboxylic dianhydride (0.5 g, 2.3 
mmol) in 20 ml of acetone cooled in a salt-ice bath was added a solution of N- 
benzyl-N-(4-phenoxybenzyl)amine (0.66 g, 2.3 mmol) and dilsopropyletiiyl 

10 amine (0.3 g , 2,3 mmol) in 10 mL of acetone dropwise over 2 iiours v/a syringe 
pump. After stim'ng an additional hour, the reaction mixture was evaporated 
under reduced pressure at room temperature. Methanol was added, and then 
the reaction mixture was refluxed ovemight. The volatiles were removed under 
reduced pressure, and then 5% HCI was added and the mixture extracted with 

15 EtOAc. The combined organic extracts were washed with saturated NaCI 
solution, and then evaporated to give a foam. Rash silica gel chromatography 
eluting with 95:4:1 CHCIs-MeOH-HOAc yielded of 0.042 g of the title 
compound. 1H NMR (DMSO-de, 300 MHz) 5 3.80 (d, 3H), 4.20 (m, 2H), 4.6 
(m,2H), 6.80 -8.10 (m, 16H). MS (FAB)+ m/e 540 (M+H)+ and (FAB)" m/e 538 

20 (M-H)-. 

Example 57 

5-rN-B9nzvl-N-(4-Dhenoxvbenzvnaminocarbo nvn.1.methftyYr.f :irt?^ny|- 
ben2ene-2.4-dicarboxvlic actd 

25 The title compound is isolated from the column chromatography 

described In Example 56 as another fraction. 
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Example SB 

5-fN-Ben7Y|.N-f4-phPnovYHen2vl)aminonarhonvn.1.4-riimct t^ oxvcarh^r,y |. 

ben2en6.g.R arboxvtie anfrt 

A solution of 1,4-dlmethylcarboxylate ben2ene-2.5.dicart)onyl chloride 
prepared according to Kogyo Kagaku ZaashI, 71: 1559, (1968), (0.125 g. 0 4 ' 
mmoO, N-ben2yl-N-(4-phenoxyben2yl)amine (0.06 g, 0.4 mmol), NaOH (0.4 mL 
1 m and CH2CI2 (20 mL) was stln-ed at room temperature for 2.5 hours The 
volatnes were removed under reduced pressure and then water was added 
The aqueous solution was washed with ether and then acidified and extracted 
with EtOAc. The combined organic extracts were evaporated and the residue 
obtained (0.092 g) flash silica gel chromatographed eluting with 95:4-1 CHCI3. 
MeOH-HOAc to yield the title compound. iH NMR (CDCI3 , 300 MHz) S 3 90 
(dd. 6H). 4.20 (d, 2H). 4.75 (m, 2H), 6.90 -7.40 (m, 14H). 7.6 (d,1H). 8.60 (d 
1 H). MS (FAB)+ m/e 554 (M+H)+ and (FAB)- m/e 552 (M-H)-. 

Example 59 

5-|N;.Ben7Vl-N-f4-nhenQxvhen yvnaminonarfaonyr)-Pil- 

benzene-i-narhn xvlic aniri 
The title compound is prepared by the procedures described in Example 
58 except using 1.5-dimethylcarboxyfate ben2ene-2.4-dicarbonyl chloride 
prepared according to Kogyo Kagaku Zaashi, 71: 1559, (1968), Instead of '1 4- 
dimethylcarijoxylate benzene-2,5-dlcarbonyl chloride. 

Example 60 

5-fN-Ben2Vl-N-(4-Phenoxvhftn7vhamfnnrar| v> nYn . ^ ^ P >,, 
trimethoxycar honbangefi g 
A solution of 5-[N-benzyl-N-(4-phenoxyben2yl)amlnocarbonyIJ benzene- 
1,2.4.tricarboxyllc acid (0.025 g. 0.074 mmol). MeOH (8 jiL, 2 mmol). acetone (2 
mL). and CH2CI2 (1 mL) was cooled to 0 "C. To this solution was added 
Me3SiCH2N2( 2 M in hexane, 0.095 mL) over 5 minutes. The reaction was 
then stirred for 30 minutes and evaporated to afford the title compound as an 
amorphous solid (20 mg). MS (FAB)+ m/e 568 (M+H)+. 
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ExamolQ 61 

g-rN-Benzvl-N-f4-nhenoxvbenzvl^aminoearbQnyl vi.2.benyp^pdiearfanYYi.r 
dianhvdride-4-carboxv»e acid gftriinm ffnft 
To a solution of 1,2,4,5-ben2enetetracarboxyllc dianhydride (0.5 g, 2.3 
5 mmoO in 20 mL of acetone cooled in a salt-ice batli was added a solution of N- 
benzyl-N-(4-phenoxybenzyl)amine (0.66 g, 2.3 mmol) and 
dilsopropylethylamine (0.3 g , 2.3 mmol) in 10 mL of acetone dropwise over 2 
hours via syringe pump. After stining an additional hour, the reaction mixture 
was evaporated under reduced pressure at room temperature, treated with 5% 
10 HCI and extracted with EtOAc. The combined organic extracts were washed 
with saturated NaCI solution and then evaporated to give a foam. This was 
then taken up In cold methanol (2 mL) and treated with a solution of NaOH (1 
molar equivalent), stin-ed for 5 minutes and evaporated to afford a solid. 1H 
NMR (D20, 300 MHz) 8 3.80 (m, 2H), 4.20 - 4.90 (m, 4H), 7.20 -8.1 0 (m, 14H). 
15 MS m/e 552 (M+Na)+. 



Example 62 

4-fN-Benzvl-N-f4-nhenoxvben7yhfl minoGart^ftnYil.1 ,?- 
dimethoxvcarbonylhBnyftnft 
20 To a solution of 4-[N.benzyl-N-(4-phenoxyben2yl)amlnocarbonyl] 

ben2ene-1,2-dicarboxylic acid (0.1 g, 0.2 mmol), MeOH (0.015 mL, 0.4 mmol), 
acetone (5 mL) and CH2CI2 (1 mL) cooled to 0 »C was added MeaSICHaNa (2 
M in hexane) (0.2 mL) over 5 minutes. The reaction was then stirred for 30 
minutes and evaporated to give 4.8 mg of the title compound as an amorphous 
25 solid. 1H NMR (DMSO-de, 300 MHz) 5 3.80 (dd, 6H), 4.40 (m, 2H), 4.60 (m, 
2H), 6.90 -8.20 (m. 1 7H). MS (FAB)+ m/e 51 0 (M+H)+. 



Example 63 

2-rN-Benzvl-N-f4-phenoxvben7yl)amlnocarhn nvlmethyl]hpnzQlc aciri 
To a solution of homophthalic anhydride (0.81 g, 5 mmol), 
dilsopropylethyl amine (0.87 mL, 5 mmol) and THF (20 mL) cooled to 0 "C was 
added a solution of N-benzyl-N-(4-phenoxybenzyl)amine (1.44 g, 5 mmol) in 10 
mL THF slowly over 2 hours. The reaction was allowed to come to room 
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10 



15 



20 



temperature overnight and then evaporated. To the residue v.as added 10% 
HCI. and the solution was extracted with EtOAc. The combined organic extracts 
we,B washed with saturated NaCI solution, dried (MgS04) and evaporated 
The 0.1 was then crystallized from hot CH3CN to give the title compound as a 
whrte sc^d (0^ g). 1H NMR (DMSO.da. 300 MHz) 64.20 (d. 2HM.T5 (d " h) 
4.60 (d. 2H). 6.90 -7.50 (m, 16H) 7.95 (dd. 2H). MS {FAB)+ m/e 452 (M+H^. 

Examnlfl ^4 

HN-B9nrYl'N-f4-Phftnov^rhnn-n^)amlnnnarhnnyn. 4.^^,hnvY h.p,>,^P^ 

sulfonamMff 

fn 000^ °^ '^-'"^^o'Q'-l-aminosulfbnylbenzene.a-carboxyiic acid 

(0.232 g 1 mmol), N-ben2y|.N-(4-phenoxyben2yI)amine (0.289 g. 1 mmof) N- 
hydroxybenzotriazoIe-H^O (0.135 g. 1 mmol). and dicyclohexyl 
carbodllmlde(0^91 g. 1 mmoO in 20 mL THF was stirred at ,00m temperatura 
for 72 hours. The volatlles were removed under reduced pressure, water was 
added to the residue, and the resulting solution was extracted with CH^Cb 
The combined organic extracts were washed with 10 % HCI. dried ( MaSoli 
and evaporated. The crude product was ciystalized from acetonitrlle and then 

CHtjEn'^^^^^^^^ TT — « - 901 elutlng with 4 1 
CHCb-MeOH-HOAc to afford 0.067 g of the title compound. lH NMR (DMSO 
ds. 300 MHZ) 6 3.90 (d. 2H). 4.20-4.50 (m. 3H). 4.80 (m. 1H). 6.90 7^0 (m 
15H). 7.80 (m. 2H). MS (FAB)+ m/e 503 (M+H)+. ' ' 



25 



30 



Examnffl fi.«^ 

4-rN-Bftn7Yf-N-r4-DhftnnY x/hQn.>.#i\a.v.{^ 

To a solution of terephthaloyi chloride (1 .06 g. 5.2 mmol) and EtgN (0 75 
g. 7.8 mmol) In 20 mL of THF cooled to 0 was added N-benryl-N.(4- 
phenoxybenzyOamine (2.25 g. 7.8 mmol) in 10 mL THF slowly over 15 minutes 
The reaction was then stirred overnight. The volatlles were removed under ' 
reduced pressure. 10% NaOH solution was added and the solution was 
washed with ethyl ettier. The aqueous phase was tiien acidified with 10 % HCI 
and extracted witi, EtOAc. The combined organic extracts were washed with 
saturated NaCI solution, dried and evaporated. The crude product was purified 
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by flash silica gel chromatography eluting with 95:4:1 CHCb-MeOH-HOAc to 
give 0.039 g of the title compound. iH NMR (DMSO-de. 300 MHz) 5 4 40 (d 
2H). 4.60 (d. 2H). 6.90 -7.50 (m, 14H). 7.60 (d. 2H), 8.00 (d, 2H). MS (FAB)+ 
m/e438(M+H)+ ' 



10 



15 




Example fifi 
linocar 
acid 

A solution of diphenic anhydride (1.12 g. 5 mmol). N-ben2yl-N-(4. 
phenoxybenzyOamlne (1.44 g, 0.005 mol ) and triethylamine (0.5 g. 5 mmol) in 
50 mL of toluene was refluxed for 2 hours and then left at room temperature 
overnight. The toluene was evaporated, ethyl acetate was added to the residue 
and the resulting solution was washed with saturated NaCI solution dried and 
evaporated. Recrystalllzation of the oil from hot acetonltrile yielded 0.665 q of 
the title compound as. a white solid. iR NMR (DMSO-de, 300 MHz) 8 3 60 (m 
2H) 4.60 - 5.10 (m. 2H). 6.50 -7.60 (m, 20H). 7.9 (m. 2H). MS (FAB)+ m/e 514 
(M+H)+ and (FAB)- m/e 512 (M-H)-. 



20 



25 



30 



Example fi7 

JN-Benzvl-N-d -methionine ethyl p stertaminnrarhnnyir 

tricarboxvlin ariri 

N-Benzyl-L-methionine ethyl ester was prepared using the same 

procedure as given for the preparation for N-benzyl-N-(4- 

phenoxybenzyOamlne except replacing the 4.phenoxyben2ylamine with L- 
methionine ethyl ester. 

The title compound was prepared by the procedures described in 
Example 4 using N-ben2yl-N-(L^methlonine ethyl ester)amine in place of N- 
ben2y|.N-(4-phenoxyben2yl)amlne. 1H NMR (DMSO-de. 300 MHz) 8 1.30 (dt 
3H). 1 .60 -2.60 (m, 8H). 3.20 (m. 2H), 4.20^.40 (m. 2H), 7.20 -8.40 (m 7H) 
MS (FAB)+ m/e 504 (M+H)+ and (FAB)- m/e 502 (M-H)-. 
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Example 6B 
lethioninfi methvl eRtaf)aminr 
1.2.4-triearhn^finpr>irt 
N-Benzyl-N-(L-methlonlne methyl ester) amine was prepared using the 
same procedure as given for the preparation for N-Ben2yl-N-(4- 
phenoxybenzyl) amine except replacing the 4-phenoxyben2yl amine with L- 
methionine methyl ester amine. 

The title compound was prepared by the procedures described In 
Example 4 substituting N-ben2yl-N-(L-methlonlne methyl ester)amlne in place 
of N-benzyl-N-(4-phenoxyben2yOamlne. 1H NMR (DMSO-de, 300 MHz) 5 1 20 
(dl. 3H). 1.60 - 2.60 (m. 8H). 3J20 (m. 2H). 4.20 - 4.40 (m. 2H). 7.20 - 8.40 (m 
7H). MS (FAB)+ m/e 490 (M+H)+ and (FAB)" m/e 488 (M-H)-. 



Example fiQ 

5-FN-^^n^vl-N-(lrmgthlonlne)amiPPcarbonvlmethv^hen^enA.104 ■ tr| ^ ^r^ -T> i^ 

acid 

To a solution of 5-[N-ben2yl-N-(L-methionlne methyl 
ester)amlnocarbonyl]ben2ene-1.2.4-tricarboxylic acid (0.160 g. 0.3 mmol) in 
THF (9 mL) and water (1 mL) was added lithium hydroxide monohydrate (0 130 
g. 3.3 mmol). The reaction was then heated for 2 hours and then evaporated to 
remove volatlles. The solution was acidified and then extracted with ethyl 
acetate. The combined organic extracts were washed with saturated NaCI 
solution and evaporated to yield a solid (0.075 g). iH NMR (DMSO-dg 300 
MHz) 5 1 .40 - 2.60 (m, 8H), 3.60 (m, 2H). 4.10 - 4.20 (m. 2H), 7.20 - 8.20 (m. 
7H). MS (FAB)+ m/e 476 (M+H)+ and (FAB)- m/e 474 (M-H)-. 
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Example TQA 

-f1-MethVl-2-hvdr0XV>-5-ben7vinyypon t vlDhftnyt f ^oM^^ 

ncu (1.0 M solution in CH2Ci2, 16.8 mL) was added dropwlse to a 
-78 solution of propiophenone (2.05 g, 15.2 mmol) In 77 mL CH2CI2 After 
5 minutes at -78 •C. EtgN (2.3 mL, 16.8 mmol) was added, and the reaction 
mixture was stirred at -78 for 0.5 hours. 4.Ben2yloxybutyraIdehyde (3.0 g. 
1 6.8 mmol), prepared by the method described in Heterocycles 2g(2): 663 
(1989), was added dropwlse. neat. The reaction mixture was stirred for 0 5 
hours at -78 X and then was quenched by the addition of 50% saturated 
NH4CI solution. The solution was wamied to room temperature and extracted 
with CH2CI2. The combined organic extracts were washed wfth saturated NaCI 
solution, dried (MgS04). filtered, concentrated, and flash chromatographed on 
silica gel eluting with 85:15 hexane-ethyl acetate to afford the title compound 
(3.67 g) as a clear oil. NMR (300 MHz. CDCI3) 5 1.28 (d, 3H), 1.60(t3H) 
1.67-1.88 (m, 2H). 3.52 (m. 3H). 4.03 (m. 1H). 4.51 (s. 2H). 7.32 (s. 5H) 748'ft 
20 2H), 7.59 (t, 2H), 7.95 (d. 2H). MS (DCI/NH3) m/e 313 (M+H)+ ' * 

Example 7QR 

syn -(1-Methvl-2-acetQyvUfi.ho n zvloyvppnVp h envl kptn^ o 
Acetic anhydride (1.1 mL, 1 1.7 mmol) was added dropwise to a 0 »C 

25 solution of the compound resulting from Example 70A and a catalytic amount of 
DMAP in 100 mL CH2CI2. The reaction mixture was stirred for 24 hours at 
room temperature, then 0.1 M HCI was added. The mixture was extracted with 
CH2CI2 (3x). The combined organic layers were washed with saturated NaCi 
solution, dried (MgS04). filtered, and concentrated to afford the title compound 

30 (2.9 g) as a coloriess oil. 1H NMR (300 MHz. CDCI3) 5 1.21 (d. 3H), 1 58-1 75 
(m. 4H). 2.00 (s. 3H). 3.42 (t, 2H). 3.65 (m. 1H). 4.46 (s, 2H), 5.30 (m'. 1H) 7 30 
(t. 5H). 7.47 (t. 2H), 7.58 (t. 1 H). 7.90 (m. 2H). MS (DCI/NH3) m/e 386 
(M+NH4)+ 
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Examolfl 7nn 

PenZYKsy/? -f4-RCPtnw-SwnathvIWUhyrim xv.e-Bhpnyn hovYf «*f^>>r 
A solution of the compound resulting from Example 70B (0.5 g i 4 
mmol), CeCb • 7 H2O, and 5 mL of MeOH was stined at 0 as NaBhU (0.1 8 g 
4.2 mmol) was added portfonwise. The reaction mixture was stirred at 0 for ' 
0.25 hours, then 25 mL of 3 fJ HCI was added (cautiously), followed by the 
addition of saturated NaCI solution. The solution was extracted with ether (3x) 
The combined organic layers were washed with saturated NaCI solution dried 
(MgS04), filtered, and concentrated in vacuo to afford the title compound (0.5 
g) as a coloriess oil (as a mixture of diastereomers). 1 H NMR (300 MHz 
CDCI3) 50.60 (d, 1.5H), 0.97 (d, 1.5 H), 1.57-1.74 (m. 4H). 1.85-1.98 (m IH) 

ouf i^;cf ^'^^ ^ ^-^^ """J- 4-12 (dd. 0.5H). 4.50'(d, 

2H), 4.75 (m. 0.5H), 4.90 (m, 0.5H), 5.43 (m, 0.5H), 7.32 (m, 10H). MS 
(DCI/NH3) m/e 374 (M+NH4)+. 

Example 7nn 

^"^^^^^^^^^^^^ 
»C solution of the compound resulting from Example 70C (0.5 g, 1 4 mmol) 
pyridine (0.1 1 mL), and 7 mL CH2CI2. The reaction mixture was stirrBd at 0 »C 
for 4.5 hours then quenched with 0.1 U HCI and extracted with CHzCIa (3x) 
The combined organic layere were washed with 0.1 H HCI, dried (MgS04) 
filtered, and concentrated in vacuo to afford the title compound (0 59 g) as'a 
coloriess.oll (as a mixture of diastereomers). iH NMR (300 MHz, CDCI3) S 0 78 
(d. 1.5H), 1.10 (d. 1.5H). 1.50 (m, IH). 1.64 (m. 2H). 1.78 (m. IH), 2.02 (d 3h1 
2.32 (m, IH). 3.39 (t. IH), 3.50 (m. 2H). 4.98 (d. 2H). 4.67 (m. 0.5H), 5 29 '(m 
0.5H). 5.52 (d, 0.5H), 5.78 (d. 0.5H), 7.30 (m, 1 0H). MS (DCI/NH3) m/e 470 ' 
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. Example 705 

sun-f4-Acetoxv-5-methvn-6-DhenvM-heyflnftl 
A mixture of the compound resulting from Example 70D (0.59 g, 1.3 
mmol), Pd/C (0.16 g, 10%, dry), and 50 mL of EtOAc was fiydrogenated In a 
Parr shaker at room temperature for 39 hours. The mixture was filtered and 
concentrated in vacuo , and the residue was flash chromatographed on silica 
gel eluting with 8:2 hexane-EtOAc to afford the title compound (0.1 8 g) as a 
colorless oil. 1H NMR (300 MHz, CDCI3) 6 0.89 (d, 3H), 1.45-1.60 (m, 3H), 1.69 
(m, 2H), 2.00 (br s. 1H), 2.09 (s, 3H). 2.33 (dd, 1H). 2.77 (dd,1H), 3.64 (t, 2H). 
4.92 (m, 1H), 7.08-7.22 (m, 2H), 7.28 (m, 3H). MS (DCI/NH3) m/e 268 
(M+NH4)+. 

Example 7QF 
1 -lodo-svn ■f4-acet6xv.5-methvlV6.phenylheY;^n«> 
A solution of the compound resulting from Example 70E (0.33 g, I.39 
mmol) and 9.2 mL anhydrous CH3CN was stirred at room temperature as the 
following were added sequentially: Imidazole (0.24 g. 3.5 mmol), 
triphenylphosphlne (0.40 g, 1.5 mmol). and Iodine (0.39 g, 1.5 mmol). The 
reaction mixture was stirred at room temperature for 1.25 hours, then H2O was 
added, and the mixture was extracted with CH2Ci2. The combined organic 
layers were washed with saturated sodium thiosulfate solution and saturated 
NaCI, dried (MgS04), filtered, and concentrated in vacuo to afford a white 
solid. The solid was triturated with hexane (3x), decanting after each. The 
hexane layers were combined, concentrated in vacuo , and the residue 
obtained flash chromatographed on silica gel eluting with 95:5 hexane-EtOAc 
to afford the title compound (0.38 g) as a colorless oil. NMR (300 MHz, 
CDCI3) 8 1.55 (s, 3H), 1.70 (t, 2H), 1.75-1.86 (m. 2H), 1.99 (m, 1H), 2.09 (s, 3H), 
2.34 (dd, 1H), 2.77 (dd, IN), 3.20 (t, 2H), 4.90 (m, IN). 7.10-7.22 (m, 3H), 7.28 ' 
(m, 2H). MS (DCI/NH3) m/e 378 (M+NH4)+ 



W09fi/34851 



PCT/US9fi/t»6193 



-82- 

Exampte 7r^ 



25 



30 



" ^^r,.Ym-(T-pnmox^rnrhnnYi) i n( n^^rs^ -^mrm n 

^ , . PhenvlhPVYnf^mfn" 

A solution of N-benzyl-N4.butyloxycafbonyIamlne pp « i nc 

4.89-4.49 (m,2H) 48Srs 1H1 '~^^"''2-72(cid, 1H),3.18(brd,8H), 

nve 440 (M^. «H). MS fpcmC) 

Example 70ht 

compound resulting (ram Example TOG (0 46 o i m 1 ' 
CH,rr. Tk. •^""""("•46 9, 1.07 mmo land 77 mL 

CHaCfe. The reaction was stirad for 0.5 houra at 0 -C and for 1 1'l 
room temperature. The solvent was evapomted /™ t " ^' 
and evaporated /„«„,o Ambert«e ,b^,^':^h 
suco^ively with H.0, BOH, ether, and drted) and is^lu 
added and the suspension was stirred for 18 *^ 
suspension was filtered and r.r^^,^ ^ temperature. The 

(O^g)asaco.orr;~^~jr^^^^^^^^ 
^H). 1.95 (s. 1H), a07(s, 3H), 2.31 (m 2H) 2 SSfe , .^'fi '-"^ 
2H). 4.85 (m, 1H), 7.08-7.22 m, SH^m Va?;^ i?^^^^^ 
m/e340(M+H)+. ('n.3H),7.37(m.4H). MS(DCVNH3) 
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Examole 701 
5-f N-benzvl-N-f svn -r4.acetoxv-5-meth vl)-R- 
phenvlhexvnaminocarbonyl]ben?en6-1 ■2.4 .tricarbQyvlir arf r ^ 
Using the procedures described in Example 4 but substituting the 
compound resulting from Example 70H for N-benzyl-N-(4- 
phenoxyben2yI)amine provided the title compound. NMR (300 MHz, 
DIVISO-de) 50.63 (d,-3H), 1.16-1.40 (m. 4H), 1.48-1.64 (m, 3H), 1.82 (s, 3H), 
2.14-2.38 (m, 1H). 2.89-3.00 (t. 2H), 3.30 (bs. 3H), 4.02-4.15 (m, 1H), 4.63-4.79 
(m, 2H), 7.05 (d, 2H), 7.1 1-7.18 (m, 2H), 7.19-7.38 (m. 8H), 7.46 (d. 2H). I^S 
(FAB) m/e 576(M+H)+. 

Example 71 

2-rN-Benzvl-N-f4-Dhenoxvben2vnamln ocarfaonvnpvridine^-earhnxY »|^ a^jn 
A solution of 2,3-pyridinedicarboxylic anhydride (0.365 g, 2.5 mmoO, N- 
benzyl-N-(4-phenoxybenzyl)amine (0.723 g, 2.5 mmol), dilsopropylethylamlne 
(0.32 g, 2.5 mmol), and 20 mL of toluene was refluxed for 1 hour, then 
evaporated under reduced pressure. The residue was taken up in ethyl 
acetate, washed with saturated NaCI solution, dried (MgS04), and evaporated. 
The cmde product was purified by flash silica gel chromatography eluting with 
with 95:4:1 CHCIs-MeOH-HOAc to give 0.28 g of the title compound. 1H NMR 
(DMS0-d6, 300 MHz) 6 4.18 (d. 2H). 4.55 (d, 2H). 6.80-7.50 (m. 14H), 7.60 (m. 
1 H), 8.33 (m, 1 H), 8.80 (m, 1 H). MS (FAB)+ m/e 439 (M+H)+ and (FAB)- m/e 
437 (M-H)+. 
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4.5.DfrM.hf>n^.N.M.p^on^ 




30 



Examplfl 7pi>| 
3.2.4.5-BRn7ftnetetracarhn^f[p anhvririHo T <rf^i^ r[ ^n 
A mixture of 15.0 g (68.8 mmol) of 1.2.4.5.benzenetetracarboxync 

heated to 65 under a nitrogen atmosphere, whereupon the compound 
dissolved. To this solution was added dropwise 35.7 mL (68.8 mmoH of a 1 93 
M^olu^^on Of Phosgene in toluene. After malntaln^gthe temperllat e^fc 
for 6 hours, most of the volatiles were removed under reduoed pressu« 

et2r'"' ^^^''^^^^-"-^-^anding. Further punflLonTa's 
effected by vacuum sublimation. 

ExamplB 79R 

4.5-PffN-hrP7^^l-N-M.phenoxvhPn7>rn.m.nn..rh.n^ ^ ^^ ^ ^ ^ . 



acid 

A solution of 300 mg (1 .10 mmoO of the compound resulting from 
Exampte 72A and 444 mg (2.20 n««,l) of triethylamlne in 100 mL of 
t^rahydroluran was cooled to ^0 -C under a nitrogen atmospl«re. To this was 
added 1^ Slow dropwise addition 317 mg (1.10 mmol) of N-benzyl-N^l 
Phenoxybenzyoamlne in 30 mL of tetrahydrofuran. After 4 hours at ^ ^ the 
solut,on was allowed to wann to ambient temperaturo and stirred for 4 hou^ 
All volawes were removed under reduced pressuro. afibniing an o« The T 
was dissoived In SO mL of dichloromethane. and the solution was wa^d 1 
saturated sodium bicarbonate solution. The solution was drfed (11,^'^ 
^ » we. removed under roduced prossuro. The oil J^tt 
50 mL 0 acetone, and the solution was treated with 50 mL of 1 M HCI After 24 
hou« all volatiles wero removed under reduced p«ssu™. and I ^2 oil 
was purtfied by «ash column chromatography on silica gel eluting Zt^; 
followed by 18:1 :1 ethyl aceta.e.fom,ic acid-water to affort 36 mg of the d^rod 
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product. 1H NMR (300 MHz. DMSOkIs) 8 4.3-4.5 (m. 4H). 4.5-4.7 (m. 4H). 6.8- 
7.0 (m, 8H), 7.1-7.2 (m, 4H), 7.2-7.5 (m, 18H). MS (FAB)+ m/e 797 (M+H)+. 

Example TS 

S-rN-Benzvl-N-r4.phenQYvhen2vnamtnftrf irbonyp-4-ff^. 
benzvlaminocarbonvnbanzene-1 -g-rfir grfaoxvlin a r^rt 
A mixture of 500 mg (2.29 mmol) of 1,2,4,5-ben2enetetracarboxylic 
dianhydrlde In 20 mL of acetone under an atmosphere of nitrogen was cooled 
to -30 «C, whereupon a solution of 662 mg (2.29 mmol) of N-ben2yl-N-(4- 
phenoxybenzyl)amlne and 296 mg (2.29 mmoQ of dilsopropylethylamlne In 10 
mL of acetone was added dropwise. The solution was allowed to wami to 
ambient temperature. After 24 hours all volatiles were removed under reduced 
pressure. The resulting oil was dissolved In 50 mL of methylene dichloride, 
and the solution was washed with dilute hydrochloric acid, dried (MgS04) and 
then treated with 1 mL of thionyl chloride. After 6 houre all volatiles were 
removed under reduced pressure, affording an oil. The oil was dissolved in 20 
mL of methylene dichloride and a solution of 245 mg (2.29 mmol) of 
benzylamlne and 296 mg (2.29 mmoQ of dilsopropylethylamlne In 10 mL of 
methylene dichloride was added dropwise. After 6 hours the mixture was 
washed with dilute hydrochloric acid, dried (MgS04). and concentrated under 
reduced pressure to afford an oil. The oil was dissolved in 50 mL of acetone 
and the solution was treated with 50 mL of 1 M HCI. After 24 hours all volatiles 
were removed under reduced pressure. Purification by flash column 
chromatography on silica gel elutlng with 18:1:1 ethyl acetate-fomilc acid-water 
afforded 42 mg of the desired product. ""H NMR (300 MHz, CD3OD) 5 4.1.4.2 
(m. 2H), 4.4^.5 (m, 2H), 6.7-6.8 (m. 1H), 6.8-6.9 (m. 3H). 6.9-7.1 (m. 3H) 7 2-7 4 
(m, 14H). MS (FAB)+ m/e 615 (M+H)+. 
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Example 74a 

8-fN-Benzvl-N-r4-nhenoyvben7 vnaminocarbonvnben7nphenQnft-<<' ,4',4. 

triearfaoxvlin arirf 

and 

Example 74b 

3',4-PirN-Benzvl-N-f4.phenoxvben2vnamtnQearhnnYl] bengophftrTnno-q ,y^'- 

dicarfaoxvlie aeid 
To a solution of 1.67 g (5.19 mmol) of 3,3',4,4'- 
benzophenonetetracarboxylic dianhydride In 100 mL of acetone cooled to 
0 'C was added a solution of 1.50 g (5.19 mmol) of N-benzyl-N-(4- 
phen6xybenzy!)amlne and 0.57 g (5.71 mmol) of triethylamlne dropwise. The 
solution was allowed to slowly wami to ambient temperature. After 6 hours all 
volatlles were removed under reduced pressure, the resulting oil was dissolved 
in ethyl acetate, and the solution was washed with dilute hydrochloric acid. The 
solution was then stin-ed vigorously with 10% hydrochloric acid for 24 hours. 
The organic phase was separated, dried (MgS04), and concentrated under 
reduced pressure. The resulting oil was purified by flash column 
chromatography on silica gel eluting with 18:1:1 ethyl acetate-fomiic acid-water 
to give 260 mg of 74a and 1 .41 g of 74b. Example 74a: iH NMR (300 MHz 
DMSO-de) 5 3.8-3.9 (m, 2H). 4.2-4.3 (m. 2H), 6.8-7.5 (m. 14H). 7.6-8.1 (m, 6H). 
MS(FAB)+m/e630(M+H)+ Example 74b: NMR (300 MHz, CDCI3) 83.8- 
3.9 (m, 2H). 4.1-4.3 (m, 4H). 4.8-5.2 (m, 2H), 6.8-7.2 (m, 12H), 7.2-7.4 (m. 12H), 
7.5-8.3 (m, 10H). MS (FAB)+ m/e 901 (M+H)+. 
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Example 75 
3en2yl) aminQca rhnnv 
triearfaoxviic acM 

Example 76 

8.7-PifN-hftn7Yl-N-f4-PhPnoxvbenzvnamino.carbQnyqqf,phl|^^| ^ y^ ^o p 

dicarfaoxylic a nirt 

2,3,6,7-NaphthalenetetracarboxyIic acid dianhydride was prepared 
using the procedure of Bpykin, D.W., Nowal<-Wydra, B., and Baumstark. A.L, J 
Het.Chem. 22:609(1991). The title compounds were prepared by the 
procedures described in Examples 74a and 74b. Example 75: iHNMR(300 
MHz. DMSO-de) 6 4.3-4.4 (m. 2H), 4.4-5.0 (bs. 2H). 6.8-7.1 (m, 4H). 7.1-7 5 (m 
12H). 8.24 (d, 1H), 8.69 (d. 1H). MS (FAB)+ m/e 576 (M+H)+. Example 76- iH 
NMR (300 MHz, DMSO-dg) 54.2<3 (m. 4H). 4.4-5.0 (bs. 4H). 6.8-7.1 (m, 9H) 
7.1-7.5 (m, 23H), 8.24 (d, IH), 8.69 (d. IH). MS (FAB)+ m/e 847 (M+H)+ ' 

Exampla 77 

acid 

N-Ben2yl-N-(fluoren.2.ylmethy!)amine was prepared by the procedures 
described for the preparation of N.benzyl-N-(4-phenoxybenzyOamlne. The title 
compound was prepared in the same manner as Example 74a. iH NMR (300 
MHz. DMSO-de) 5 3.84 (s. 2H). 4.24 (d, 2H). 4.3-5.0 (bs. 2H). 7.1-7.4.(m. 10H). 
7.5-7.7 (m, 2H)7.8-8.1 (m, 2H). MS (FAB)+ m/e 522 (M+H)+. 
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Example 78 

5-fN-Ben2Vl-N-f4-Dhenoxvben2vl^a minothiQcarbQnvll-l a- 
dimethoxycarbonvlben26ne 
A sluny of 5-[N-ben2yl-N-(4-phenoxyben2yl)amlnocarbonyl]-1,3- 
5 dimethoxycarbonylbenzene (1 .03 g, 2.0 mmoO and Lawessoh's reagent (404 
mg, 1.0 mmol) In THF (7 mL) was stirred at reflux for 18 hours then cooled to 
room temperature. Silica gel (50 g) was added to the reaction mixture which 
was then concentrated to dryness. The residue was poured onto a prepaclced 
silica gel column and eluted with 15% ethyl acetate-hexane to provide 927 mg, 
10 (88%) of the title compound as a yellow solid. 1HNMR(CDCI3, 300 MHz) 8 
3.58 (s. 3H), 3.59 (s, 3H), 4.6 (d, 2H), 5.4 (d, 2H);7.0 (m. 8H), 7.4 (m, 6H), 8.2 (m 
2H), 8.6 (m, 1H). MS (DCI) m/e 526 (M+H)+ 

Example 79 

15 3-Methoxvcarbonvl-5-rN-benzvl-N-^4-Dhe noxvben7vhamin^^ f,i»- 

thiocarbonvi^benzoie add 

A solution of 5-[N-benzyl-N-(4-phenoxybenzyl)amlnothiocarbonyl]-1,3- 
dimethoxycarbonylbenzene (716 mg, 1.4 mmol) in THF (21 mL) and water (7 
mL) at 0 was treated with 1 H UOH (1 .4 mL). After 6 houra at 0 •'C and 1 8 

20 hours at room temperature, the reaction mixture was concentrated to remove 
THF, acidified to pH 0 with 1 N HCI and extracted with ethyl acetate (2 x 50 mL). 
The combined organic extracts were dried (MgS04), filtered and concentrated 
to provide a yellow solid. The solid was chromatographed eluting wHh a 
gradient eluant of 1% MeOH in CHCI3 going to 98:1:1 CHCIs-MeOH-acetic acid 

25 to provide 353 mg (50%) of the title compound as a yellow solid. 1H NMR 
(CDCI3, 300 MHz) 53.55 (s, 3H), 4.6 (d, 2H), 5.4 (d, 2H). 7.0 (m, 8H). 7.4 (m. 
6H), 8.2 (m, 2H), 8.6 (m. 1H), 12.5 (brs, 1H). MS (DCI) m/e 512 (M+H)+ 
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Example 80 

HN-Pen2vl-N-r4-nhenowbengvnamfnQthionarh(.f ivnbenyfln>>.-f .a. 

dicarboxvlic acid 

A solution of the compound resulting from Example 78 (1.18 g, 2.2 mmol) 
In THF (45 mL) and water (33 mL) was treated with 1 U UOH (13.4 mL). After 
18 hours the THF was removed, and the aqueous solution was acidified to pH 0 
with 1 |SI HCI and extracted with ethyl acetate (2 x 50 mL). The combined 
organic extracts were dried (MgS04), filtered and concentrated to provide a 
yellow solid. The solid was chromatographed eluting with 98:1:1 CHCI3- 
MeOH-acetlc acid to provide 97 mg (87%) of the title compound as a yellow 
solid. 1H NMR (DMSO-de, 300 MHz) 5 4.7 (d, 2H), 5.5 (d. 2H), 7.0 (m, 8H), 7.4 
(m, 6H). 8,2 (m, 2H). 8.6 (m, 1 H), 12.5 (br s, 2H). MS (FAB) m/e 498 (M+H)+. 

Bcample 81 

N-Bgpgvl-N-f3.5-riimftthoxvcarfaonvlben zvn.N.r4.nhpnnxvben7vl)pm| r^n 
A slurry of the compound resulting from Example 78 (2 g, 3.8 mmol) and 
Raney nickel (4.5 g. 77 mmoQ In methanol (50 mL) was stirred for 18 hours at 
room temperature then filtered through cellte. The filtrate was concentrated in 
vacuo and chromatographed eluting with 10% ethyl acetate In hexane to 
provide 483 mg (26%) of the title compound as a colorless oil. 1H NMR 
(CDCI3. 300 MHz) 5 3.54 (s. 2H). 3.56 (s. 2H). 3.65 (s, 2H). 3.95 (m, 6H), 6.9-7.1 
(m, 6H). 7.2-7.45 (m. 8H). 8.25 (s, 2H), 8.55 (s, 1H). MS (DCI) m/e 496 (M+H)+. 

Example flP 

5-fN'Penzy|-N-f4-phenoyvbenzvl)aminomethvnben7enft.l.'^.^f carfapyylir ^ .^jH 

disodium salt 

A solution of the compound resulting from Example 78 (1.1 g, 2.16 mmol) 
and NaOH (173 mg, 4.32 mmol) in water (7 mL) at room temperature was 
treated with Raney nickel (2.5 g, 43.2 mmoQ and stirred for 18 hours. The 
solution was filtered through cellte and then lyophffized. The resulting white 
solid was redissolved in water and gradient eluted through a Cie reversed 
phase column eluting with water with an Increasing CH3CN concentration to 
provide 871 mg (79%) of the title compound as a white solid. iH NMR (D2O, 
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300 MHz) 8 3.6 (d, 2H). 4.8 (d, 2H), 5.4 (d. 2H). 6.8-7.1 (m. 7H). 7.2-7.45 (m, 7 
H). 7.8 (dd, 1H), 7.9 (dd, 1H). 8.2 (dd, 1H). MS (FAB) m/e 512 [M+H. (dlacid)]+ 

Example 83 

2-rN-Ben2vl-N-r4-phe noxvben7vl)aminQcarbnpY[].f 
dimethoxvc arbonylben?-fln <^ 

2.5-DfmethoxvearbQnvlben7nift f^^j^ 
A slurry of dimethyl iodoterephthalate and sodium acetate In 1:1 DMF- 
H2O (56 mL) was treated with palladium acetate (32 mg) and stired at 50 for 
18 hours under an atmosphere of carbon monoxide. The solution was acidified 
to pH 0 and extracted with ethyl acetate. The combined organic extracts were 
dried (MgS04), filtered and concentrated to provide an oil. Chromatography of 
the oil eluting with 98:1:1 CHCIs-MeOH-acetIc acid provided 200 mg (6%) of 
the title compound as a white solid. iH NMR (CDCIs, 300 MHz) 5 3.95 (s, 3H), 
4.0 (s, 3H). 7.75 (d. IH), 8.3 (dd. IH), 8.6 (d. IH), 11.2 (brs, IH). MS (DCI) Je 
239 (M+H)+ 

Example 83B 

2-rN-Benzvl-N-f4-Dhenoxvhen2vl^aminf> narbonvl]-1 4- 
dlmethoxvearbonvlbenypnA 
A solution of the compound resulting from Example 83A (42 mg, 0.18 
mmol) In tojuene (1 mL) was treated with oxalyl chloride (25 mg. 0.19 mmol) 
and DMF (2 drops). After 18 hours, the solution was concentrated to dryness, 
and the 2,5-dlmethoxycarbonylbenzoyl chloride thus obtained was dissolved' in 
CH2CI2 and added dropwise to a sluny of N-benzyl-N-(4- 
phenoxybenzyl)amine hydrochloride (117 mg, 0.36 mmol) and NaHCOa (151 
mg, 1.8 mmol) in water (3 mL). After 18 hours, the CH2CI2 layer was dried 
(MgS04), filtered and concentrated. The residue was chromatographed on 
silica gel eluting with 15% ethyl acetate in hexane to provide 89 mg (98%) of 
the title compound as a white solid. 1H NMR (CDCI3, 300 MHz) 5 3.8 (d, 2H), 
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3.79 (d; 2H), 3.85 (s, 3H). 3.86 (s, 3H), 4.2 (d. 2H), 6.9-7.15 (m, 7H), 7.25-7.45 
(m, 5H), 8.0-8.1 (m, 3H). MS (DCI) 510 (M+H)+. 

Example 84 

5 2-rN-Benzvl-N-f4-Dhenoxvbenzvl^aminoea rbonvnben7ene-1.4-diearh^ yY}i^ 

acid 

A solution of the compound resulting from Example 83 (25 mg, 0.049 
mmoO in THF (750 \iL) and water (250 |iL) was treated with 1 N LiOH (290 jiL). 
Atter 18 hours, the solution was acidified to pH 0 with 1 N HCI, concentrated to 

10 remove THF and extracted with ethyl acetate (2x2 mL). The combined oipanic 
extracts were dried (MgS04), filtered and concentrated, and the residue was 
chromatographed on silica gel eluting with 98:1 :1 CHCIa-MeOH-acetic acid to 
provide 23 mg (98%) of the title compound as a white solid. 1h NMR (DMSO- 
de. 300 MHz) 54.09 (s, 2H), 4.11 (s, 2H), 6.9-7.25 (m, 14H). 7.8 (d, 1H), 8.0 (m, 

15 2H), 13.5 (br s, 2H). MS (FAB) m/e 482 (M+H)+ 



20 Example 85 

2-rN-f4-Ph9noxvbenzvncarbonvlamino|-1.4.rii methoxvcarhnnvlbenyftnft 
4-Phenoxyphenylacetic acid (1 g, 4.4 mmol) in toluene (15 mL) was 
treated with oxalyl chloride (614 mg, 4.84 mmol) and DMF (2 drops). After 18 
hours, the reaction was concentrated to dryness, and the residue was dissolved 

25 in CH2CI2 (20 mL) and added to a suspension of dimethyl aminoterephthalate 
(920 mg, 4.4 mmol) and NaHCOa (4.7 mg, 44 mmol) in water (30 mL). After 18 
hours, tiie methylene chloride was dried (MgS04). filtered and concentrated to 
provide a yellow solid which was chromatographed on silica gel eluting with 
15% ethyl acetate in hexane to provide 1.4 g (76%) of the tiUe compound as a 

30 white solid. 1H NMR 5 3.8 (s, 2H), 3.95 (s, 3H), 3.96 (s, 3H), 7.05 (m. 5H), 7.35 
(m. 4H), 7.75 (dd, 1 H), 8.1 (d, 1H), 9.35 (d, 1H), 11.0 (br s, 1H). MS (DCI) m/e 
420 (M+H)+ 
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Example 86 

2-fN-f4-PhBnowben2vl^carbQnvlamino1hen zen6-1 ^-riirgrfaoxvlin arir^ 
The compound resulting from Example 85 (620 mg, 1.5 mmol) In 
methanol (7 mL) and water (7 mL) was treated with 87 % KOH (954 mg, 14.8 
5 mmol). After 18 houre, the solution was acidified to pH 0 with 1 N HCI and 
concentrated to remove the methanol. The aqueous layer was extracted with 
ethyl acetate. The combined oiganic extracts were dried (MgS04), filtered and 
concentrated. The residue was chromatographed on sIHca gel eluting with 
98:1:1 CHCl3-MeOH-acetic acid to provide 563 mg (97%) of the title compound 

0 as a white solid. 1H NMR (CDCI3, 300 MHz) 5 3.8 (s, 2H), 7.0 (m. 3H), 7.15 (m 
2H), 7.4 (m. 4H). 7.65 (dd. 1H). 8.1 (d. 1H), 9.1 (d, 1H). 11.1 (br s, 1H), 13.3 (br 
s, 2H). MS (DCI) m/e 409 (M+NH4)+ 

Example B7 

^ 4-rN-Ben2vl-N-f4-Dhanny vben2vhcarhonvlafninft].1 .9- 

dimethoxvRarh onvlbengene 

Example fU^ 
Dimethyl ^-amin ophthalatft 
) A sluny of dimethyl 4-nltrophthalate (5.37 g, 22.5 mmol) and ammonium 

fomiato 1 .42 g, 225 mmol) In methanol (75 mL) was treated with 10% palladium 
on carbon (500 mg), and the resulting mbcture was stined at reflux for 3 hours. 
The reaction mixture was cooled, filtered through celite and concentrated to 
provide the title compound as a white solid used directly In the next step 

1 1 HNMR (CDCI3, 300 MHz) 6 3.8 (s, 3H). 3.9 (s. 3H). 4.2 (br s. 2H>. 6.65 (dd. 1 H) 
6.7 (d, 1H), 7.7 (d, 1H). MS (DCI) m/e 210 (M+H)+. 
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Examole B7B 

4-fN-f4-Phenoxvben2vl>carbonyiamrnoV1.2-d imethQxvearbonvIben7ftn^ 
4-Phenoxyphenylacetlc acid (1g, 4.4 mmol) in toluene (15 mL) was 
treated with oxalyl chloride (614 mg, 4.8 mmoO and DMF (2 drops). After 18 
5 hours, the reaction was concentrated to dryness, and the residue was dissolved 
In CH2CI2 (20 mL) and added dropwise to a slurry of NaHCOs (4.64 g, 43.8 
mmol) and the compound resulting from Example 87A (920 mg, 4.4 mmol) In 
water (30 mL). After 18 hours, the methylene chloride layer was dried 
(MgS04), filtered and concentrated, and the residue was chroniatographed on 
10 silica gel eluting with 15% ethyl acetate In hexane to provide 1.2 g (65 %) of the 
title compound as a white solid. 1H NMR (CDCI3, 300 MHz) 5 3.9 (s, 3H), 4.0 (s, 
3H), 4.5 (br s. 1H). 4.6 (d. 2H), 6.8-7.7 (m, 11H), 7.7 (d, 1H). MS (DCI) m/e420 ' 
(M+H)+ 

15 Example 87C 

4-rN-Ben2vl-N.f4-phenoxvben7vnc arbDnvlaminoVi;?. 
dimethoxvcarbonvlhBnyena 

A Slurry of benzyl bromide (558 mg, 3.3 mmol) and 60 % sodium hydride 
(65 mg, 1.6 mmol) In DMF (10 mL) was treated with the compound resulting 

20 from Example 67B (639 mg, 1.6 ovnoO and stirred for 18 hours at room 
temperature. Water (20 mL) was added, and the suspension was extracted 
with ethyl acetate (3 x 20 mL). The ethyl acetate was dried (MgS04), filtered 
and concentrated to provide a residue which was chromatographed on silica 
gel eluting with 15 % ethyl acetate in hexane to provide 722 mg (87 %) the title 

25 compound as a white solid. ""H NMR (CDCI3, 300 MHz) 5 3.9 (s, 3H), 4.0 (s, 
3H). 4.6 (d, 2H), 5.2 (d, 2H), 6.8-7.7 (m, 16H), 7.7 (d, 1H). MS (DCI) m/e 510 
(M+H)+. 
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ExamplQ 88 
3-Methansulfonylamino-5-rN-benzvl-N-f4- 
phenoxvbenTvhaminocarbonvnbenzoic acid 

5 Example 88A 

3-Nitro-5-rN-ben2vl-N-(4-phenoxvben2vI^aminocarbonvnbenzoic acid mathyl 

ester 

To a stirred suspension of 3-nitroisophthallc add monomethyl ester (2.25 
g, 10 mmol, 1.0 eq.) in 50 mL of CH2CI2 was added 1.05 mL (12 mmol, 1.2 eq.) 

10 of oxaiyi diloride followed by 3 drops of DMF. Tlie solution was stirred at room 
temperature for 2 iiours and concentrated to dryness. Tiie resulting wliite solid 
was redissolved in 25 mL of CH2CI2 and 3.42 g (10.5 mmol. 1.05 eq.) of N- 
benzyl-N-(4-phenoxybenzyl)amlne • HCI was added, and the suspension was 
cooled to 0 *C. Triethylamine (4.2 mL, 30 mmol, 3 eq.) was added dropwise, 

15 and the resulting solution was stin'ed overnight while the ice bath melted. The 
mixture was poured into a separatory funnel and extracted with water. 3 H 
aqueous HCI. dried, filtered and concentrated to give the title compound (5.04 g. 
101%) as a thick oil. ""H NMR (300MHz., CDCI3) 5 7.50 (t, 1H), 7.20 - 7.44 (m, 
8H). 7.13 (m, 3H), 7^04 (m. 5H), 4.69 (bd, 2H), 4.43 (bd, 2H). 3.89 (s, 3H). MS 

20 (DCI, NH3) m/e 514 (8%); 290 (100%). 

ExampI? WP 

3-Amino-5-[N-bBnzvf>N.(4-phenoxvbenzvf^aminocarbonvnbenzoic acid methyl 

ester 

25 To a stin^d solution of 2.48 g (5 mmol, 1 .0 eq.) of tiie compound resulting 

from Example 88A in 40 mL of metiianpl was added 500 mg of 10% Pd/C 
followed by 1 .58 g (25 mmol, 5 eq.) Of NH4-'-HC02*, and the mixture was heated 
to reflux for 1 hour and tiien cooled to room temperature. The suspension was 
diluted with ethyl etiier and filtered through a plug of SIO2 (prewetted with ettier) 

30 and the pad washed well with ether. The filtrate was concentrated to give 1.94 g 
(83%) of the titie compound as a white foam. NMR (300 MHz., CDCI3) 5 8.86 
(t, 1 H), 8.47 (m, 1 H), 8.43 (t, 1H), 7.37 (m. 7H), 7.12 (m. 2H). 7.01 (m, 5H), 4.73 
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(bd, 2H), 4.41 (bd, 2H). 3.98 (s. 3H). MS (DCI, NH3) m/e 484 (25%); 467 
(100%). 

Example 88C 

5 3-Methansulfonylamino-5-fN-benzvl-N-f4- 

DhenoxvbenzvnaminocarbonvnbQng Qic acid methyt ftstef 
To a stirred solution of 233 mg (0.5 mmol, 1.0 eq) of the compound 
resulting from Example 88B In 5 mL of CH2CI2 at 0 •C was added 0.12 mL (1.0 
mmol, 2.0 eq.) of 2,6-lutidine follwed by the addition of 42 jiL (0.55 mmol, 1 .1 
10 eq.) of methanesulfonyl chloride. After stim'ng for 48 hours, the mlxtura was 
diluted with CH2CI2 and extracted with 3 N aqueous HCI, dried, filtered and 
concentrated. The residue was purified by column chromatography on Si02 (25 
g) eluting with 40% ethyl acetate in haxanes to give 162 mg (60%) of the title 
compound as a white foam. 1H NMR (300MHz., CDCI3) S 7.93 (t, 1H), 7.88 (bs, 
15 1H), 7.57 (bs, 1H), 7.22 - 7.42 (m, 7H), 7.13 (m. 2H), 7.04 (m, 5H), 4.71 (bd, 2H), 
4.39 (bd, 2H), 3.91 (bs, 3H), 3.97 and 3.92 (2s, 3H). MS (DCI, NH3) m^e 562 
(100%); 545 (20%); 453 (25%); 290 (38%). 

Examole 8BD 

20 3-MethansulfonvlaminQ-5-r N-ben?vl-N-M. 

phenoxvbenzvhamfndcarbonyilbenzoic aniri 
The title compound was prepared as a white lyophilate from the 
compound resulting from Example 88C and using the procedures described in 
Example 116B. 1H NMR (300MHz., DMSO-de): 5 11.1 (s, 1H), 7.85 (s, 1H), 7.64 

25 (s, 1H). 7.47 (t. 1H), 7.24 - 7.43 (m, 7H), 7.14 (m, 3H), 6.99 (m, 4H), 4.62 (bd, 
2H), 4.43 (bs, 2H), 2.96 (bs, 3H). MS (DCI, NH3) m/e 548 (75%); 531 (50%); 
381 (20%); 366 (100%); 349 (20%); 200 (16%); 183 (20%). Anal calcd for 
C29H26N2O6S -0.49 H2O: C, 65.65; H, 4.94; N, 5.28. Found: C, 64.58; H, 4.99; 
N, 5.40. 
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Example 89 

4-rN-Ben2vt-N-r4-phenoxvbenzvlcarbonvnaminolbenzen6-1.2-dicarboxvliG 

acid . 

A solution of tlie compound resulting from Example 87 (310 mg, 0.61 
5 mmoO in methanol (3 mL) and water (3 mL) was treated with 87 % KOH (34 mg, 
6.1 mmol) and stined for 18 houre at room temperature. The solution was 
acidified to pH 0 with 1 H HCi. concentrated to remove methanol and extracted 
with ethyl acetate (2x10 mL). The ettiyl acetate was dried (MgS04), filtered 
and concentrated to provide a residue whidi was chromatographed eluting 
10 with 98:1:1 CHCIa-MeOH-acetIc acid to provide 287 mg (98 %) of the title 

compound as a white solid. NMR (DMSO-de, 300 MHz) 5 4.5 (d, 2H), 5.1 (d, 
2H), 6.8-7.5 (m, 16H), 7.6 (d, 1H), 13.4 (br s, 2H). MS (FAB) m/e 482 (M+H)+. 

Example 90 

15 2-fN-Ben2yl-N-f4-phenoxvbenzvl^am?nocarbonvlaminoV1.4- 

dimethoxycarbonylbenzene 
A solution of 2,5-dimethoxycarbonylbenzoic acid (100 mg, 0.42 mmol) in 
toluene (2 mL) was treated with diphenylphosphoryl azide (127 mg, 0.46 mmol) 
and triethylamine (85 mg, 0.84 mmoQ then wamied to 80 "C for 18 houre. N- 

20 Benzyl-N-(4-phenoxybenzyl)amine hydrochloride (137 mg, 0.42 mmol) was 
added, and the brown mixture was stirred an addltionai 18 houre. Volatiles 
were removed, and the residue was dissolved in ethyl acetate (5 mL) and 
washed with 1 H HCI (5 mL), half saturated NaHCOs (5.mL) and brine (5 mL). 
The ethyl acetate layer was dried (MgS04), filtered, concentrated and 

25 chromatographed on silica gel eluting with 15% ethyl acetate in hexane to 
provide 190 mg (86%) of the title compound as a coloriess oil. ^H NMR 
{CDCI3, 300 MHz) 5 3.9 (s. 3H), 3.91 (s, 3H). 4.4 (d, 2H), 4.6 (d, 2H), 5.8 (br s, 
1 H), 6.8-7.7 (m, 1 6H), 7.9 (d, 1 H). MS (DCI) m/e 525 (M+H)+ 
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Exampie 91 

2-rN-Ben2vl-N-f4-phenQxvbenzvl^aminocarbonvla mino1bengena-l ,4. 

dicarfaoxvlie acid 

The compound resulting from Example 90 (17.4 mg, 0.03 mmoQ In water 
5 (500 nL) and THF (1 66 jiL) at room temperature was treated with 1 N LIOH (330 
fiL) and stin-ed for 18 houre. The solution was acidified to pH 0 with 1 H HCI 
and concentrated to remove THF. The water layer was extracted with ethyl 
acetate (1 mL). The ethyl acetate was dried (MgS04), filtered and concentrated 
to provide a residue which was chromatographed on silica gel eluting With 
10 98:1 :1 CHCIs-MeOH-acetic acid to provide 10.1 mg (62%) of the title compound 
as a white solid. ""H NMR (DMSO-de, 300 MHz) 84.5 (d, 2H), 4.6 (d, 2H), 5.(br 
s, 1H). 6.5-7.6 (m, 16H), 7.9 (d, 1H), 12.5 (brs, 2H). MS (FAB) m/e 497 (M+H)+ 

Example 92 

15 5-fN-Benzvl-N-r2.4-dif4-chlorophenoxv^ benzvnaminQcarfaonvnbenyflnft.f 9/t- 

tricatboxvlic aeid 

Example 9gA 
2.4-Dif4-chloroDhenoxy ^ben?onitri!e 

20 A mixture of 2,4-difluoroben2onitrile (2.68 g, 20 mmol), 4-chlorophenol 

(7.72 g, 60 mmol), and anhydrous potassium carbonate (8.29 g, 60 mmol) in 
anhydrous DMF (60 mL) was refluxed 15 hours. The reaction mixture was then 
poured to a separation funnel containing water (50 mL) and ether (300 mL). 
The organic layer was separated and was further washed with aqueous 

25 sodium hydroxide (2.0 M, 20 mL), water (40 mL), half saturated ammonium 
chloride (50 mL), and brine, dried over anhydrous magnesium sulfate, filtered, 
and concentrated in vacuo. The residue was then redissolved in a minimum 
amount of hot ethyl acetate and then gradually cooled to 0 *C. The crystals 
were collected by suction filtration, washed with cold ether, and air dried to give 

30 the title compound (5.87 g, 80%). 1H NMR (300 MHz, CDCI3) 5 7.57 (d, 1 H), 
7.36 (m, 4 H), 7.04 (dt. 2 H), 6.97 (dt, 2 H). 6.62 (dd. 1 H), 6.47 (d, 1 H). 
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Examole 92B 
2.4-Pi(4-chiorophenoxv)benzvlamine h ydrochioriria 
To a 0 •C solution of the compound resulting from Example 92A (5.83 g, 
16.4 mmoO In THF (40 mL) was added slowly a solution of lithium aluminum 
hydride (1.0 M in THF, 16.4 mmol). The reaction mixture was reluxed for 5 
hours and then cooled to 0 •C. To it was slowly added water (0.65 mL), 15% 
aqueous NaOH (0.65 mL), and water (2 mL), and the mixture was stined at 
25 •C for 30 minutes, and then filtered through Celite. The filtrate was 
concentrated, redissolved in ether (50 mL), and cooled to 0 "C. Concentrated 
hydrochloric acid (2 mL) was then added dropwise to the mixture with good 
stimng. The white precipitate was collected by suction filtration and dried under 
high vacuum to give the title compound as a HCI salt (5.75 g, 88%) iH NMR 
(300 I^Hz, DMSO-de) 5 8.28 (br. s., 3H), 7.59 (d, IH). 7.50 (dt, 2H), 7.45 (dt. 
2H), 7.15 (dt. 2H), 7.04 (dt, 2H). 6.83 (dd, IH), 6.48 (d, IH), 4.04 (q, 2H). 

Example 920 
N-Benzvl-N-r2.4-dir4-nhloroDhennYy lb6n7vn ;^pinft 

The compound resulting from Example 92B (799 mg, 2.0 mmol) was 
mixed with benzaldehyde (203 1±, 2.0 mmol) in ethanol (5 mL). After 1 hour, 
acetic acid (200 mg), sodium acetate (300 mg), and sodium cyanoborohydride 
(1.0 M in THF, 2.0 mL) was added to the mixture. . After 15 hours, concentrated 
hydrochloric acid (0.5 mL) was slowly added to the reaction mixture, followed 
by addition of 20% aqueous NaOH <8 mL) over 10 minutes. The mixture was 
then diluted with ether (80 mL), washed with water and brine, dried over 
anhydrous potassium cart)onate, filtered, and fconcentrated in vacuo. The 
residue was then purified with column chromatography eluting with 50% ether 
in hexane to give the title compound (507 mg, 56%). 1H NMR (300 MHz 
DMSO-de) 5 7.42-7.22 (m. 10H), 6.92 (d, 2H). 6.87 (d, 2H), 6.74 (d, IH). 6.53 (s 
1H),3.79(s,4H). 
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Examole 92D 

5-fN-Benzvl-N-r2.4.djr4-chlorphenoxv^bengvnami nocarfaQnyl}hP.n26n6-1 9 , 4- 

tricarboxylic add 

Using the procedure described in Example 4 and the compound 
resulting from Example 92C the tide compound was obtained in 42% ^eld. 1H 
NMR (500 MHz, CDCI3) 5 8.30, 8.22,8.00, 7.94 (4 singlets, 2H), 7.73-6.63 (m, 
15H), 6.52, 6.48 (2 triplets, 1H), 4.31, 4.09 (2 br. singlets, 4H). I^S (FAB -) m/e 
684 (M-H). 

Example 93 

f±l-5-rN-flndan-2-vn-N-M-Dhen6xvbenzvnamino carbonvpben7ene-1.gA- 

tricarboxvlic acid 

Example 93A 
f±)-N-flndan-2-vl>-N-r4-phenoxv^b6n7vlammft 
The procedure described in Example 92C was used to combine (±)-2- 
amlnoindane (266 mg, 2 mmol) and 4-phenoxyben2aldehyde (398 mg, 2 
mmol) to give the title compound (628 mg, 100%) without purification. iH NMR 
(300 MHz, CDCI3) 8 7.44-6.97 (m, 13H), 4.33 (t, 1H), 3.91 (d. 1H), 3.87 (d, 1H), 
3.05 (m, 1H), 2.82 (m, 1H), 2.44 (m, 1H), 1.94 (m, 1H). 

Example 936 

fA)-5-rN-rindan-2-vn-N-f4-Dhenoxv)ben2vlaminoear faonvnbenyftnfl-i ,p,A. 

tricarboxylic acid 

Tiie procedure decribed in Example 4 was used to react the compound 
resulting from Example 93A (2 mmol) and 1 ,2,4,5-ben2enetetracarboxyIic 
dianhydride (2 mmol) to give the title compound (757 mg, 69%). NMR (300 
MHz, DMSO-de) 5 8.40 and 8.29 (2 singlets, 1H), 7.98 and 7.83 (2 singlets, 1H). 
7.44-6.74 (m, 13H), 5.1 1 (t, 1H), 4.80-4.60 and 4.30-4.10 (2 m's, 2H), 2.80 and 
2.70 (2 m's, 2H), 2.18 and 1.95 (2 m's, 2H). MS (FAB-) m/e 550 (M-H). 
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Example 94 

fA)-5-rN-Mnrian-1-vlVN-f4-Dhenoxv> benzvlarninQcarfaQrivnhflnyene-1.P,d- 

tricarfaoxylie afiif^ 

The title compound was prepared by the procedures described In 
Example 93 starting with 1-aminoindane instead of the (±)-2-aminolndane 
compound. 1H NMR (500 MHz, DMSO-de) 5 8.60-8.00 (4 singlets, 2 H), 7.43- 
6.90 (m, 13 H), 4.80-4.60 (2 br. singlets, 2 H), 4.35 (m, 1 H), 3.35-2.80 (m, 4 H). 
MS(FAB-)m/e550(l\fl-H). 

Exampte 95 
5-rN-rteVa-CarfaomQthoxvben7vn.M.(4. 

phenoxvbenzv!^aminocarfaQnvllh enzene-1 .2.4.triearbQxv»r ; > p rfw 

Exampla Q5A 

N-ff±)-a-Carfaomethoxvb6n2y n-N-^4-DhBnnyvben7vhaminft 
The procedure described in Example 92C was used to combine (±)- 
phenylglyclne (4.03 g, 20 mmol) and 4-phenoxybenzaldehyde (3.88 g, 19.6 
mmol) to give the title compound (5.51 g, 79%), after column purification. iR 
NMR (300 MHz, CDCI3): 5 7.40-7.28 (m. 9 H), 7.10 (m. 1 H), 7.02-6.95 (m. 4 H). 
4.41 (s,1 H).3.70(S.5H). 

Example 95B 
5-rN-fr±)-a-Carbomethoxvbenyvn-isi.(4. 
phenQxvbenzvnaminocart>onvnbenzene-1 ■2.4.trir.arhn^|j r > 
The procedures decribed in Example 4 were used to reart the 
compound resulting from Example 95A (347 mg, 1 mmol) and 1,2,4,5- 
benzenetetracarboxylic dianhydride (262 mg, 1.2 mmol) to give the tftle 
compound (491 mg. 84%). iH NMR (300 MHz, DMSO-de) 5 8.82 and 8.74 and 
8.18 and 8.16 (4 singlets, 2H), 7.50 -6.60 (m, 14H). 5.30 (br. s.. IH). 4.38-4.00 
(m, 2H), 3.73 and 3.67 (2 singlets, 3H). MS (FAB -) m/e 582 (M-H). 
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Example 96 
4-riM-ffj:>-o[-Carbomethoxvbenzvh-N-/4- 
phenoxvbBnzvnaminocarbonynbenzene-l ■2 -dicarbQyvJifi ar iri 
To a solution of trimeilitic anhydride chloride (505 mg, 2.4 mmol) at 0 *'C 
was added a solution of the compound resulting from Example 95A (695 mg, 
2.0 mmol) over 1.5 hours. After another 15 hours, the reaction was quenched 
with aqueous 10% sodium carisonate (10 mL). After 30 minutes, the mixture 
was acidified with aqueous 3 H hydrochloric acid to pH -2. The resulting 
mixture was extracted with ethyl acetate (2 x 60 mL), and the combined organic 
extracts were dried over magnesium sulfate, filtered, and concentrated in 
vacuo. The residue was then purified by column chromatography eluting with 
94:5:1 ethyl acetate-methanol-formic acid to give the title compound (917 mg, 
85%). 1H NMR (500 MHz, DMSO-de) 5 8.00-6.90 (m, 17H), 5.70 (br. s, 1H), ' 
4.60-4.35 (m, 2H). 3.70 (br. s, 3H). MS (FAB -) m/e 538 (M-H). 

Example 97 

4'rN-fft)-a-Carboxvbenzvn-N-r4-phen oxvben2vnaminocarfannyl]b6nzenft-l , 9. 

dicarfaoxvlic acid 

A mixture of the compound resulting from Example 96 (323 mg, 0.60 
mmoO and aqueous NaOH (2 R 1 mL) In THF (3 mL) was stin©d at room 
temperature for 72 hours. The mixture was then acidified with aqueous 3 M HCI 
(1 mL) and extracted (4 x 20 mL) with 1:4 methanol-dichloromethane mixed 
solvent. The combined extracts were dried over sodium sulfate, filtered and 
concentrated. The residue was purified by column chromatography eluting with 
95:5:2 ethyl acetate-methanol-fomiic acid to give the title compound (297 mg, 
95 %). 1H NMR (500 MHz, DMSO-de) 5 7.80-6.93 (m, 17 H). 5.65 (br. s. 1 H). ' 
4.60-4.35 (m, 2 H). MS (FAB -) m/e 524 (M-H). 
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Example 98 

4-r3-Phenvl-2-r4-phenoxvben2vnproDionvnbenzene-1.2-dicarboxvIic acid 

gfflmple 9gA . 

5 Dimethyl 4-vinylphthatate 

To a solution of dimethyl 4-iiydroxyplitlialate (2.10 g, 10.0 mmol) and 
pyridine (1.6 ml.^ 20 mmol) in dichloromethane (20 mL) at -78 *C was added 
slowly trifluoromethanesulfonic anhydride (2.02 mL, 12 mmol). After the 
reaction was allowed to wamn to room temperature ovemight, It was diluted with 

10 ether (80 mL), washed with water, saturated copper(ii) sulfate and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 20% ethyl 
acetate in hexane to give the desired triflate (3.37 g, 98%). iH NMR (300 MHz, 
CDCI3) 8 7.83 (d, 1H), 7.66 (d. 1H), 7.48 (dd, 1H), 3.66 (s, 3H), 3.64 (s', 3H). 

15 A mixture of the triflate (2.39 g, 7.0 mmol), lithium chloride (0.88 g, 21 

mmoO, vinyftributyltin (2.66 g, 8.4 mmol), and tetral<)s(triphenyiphosphine)- 
palladlum(0) (0.243 g, 0.21 mmol) in degassed anhydrous 1,4-dioxane (20 mL) 
was heated at 90 ** for 8 hours. The mixture was then filtered through silica gel 
(20 g) and concentrated. The residue was redissolved in etiier (80 mL), and 

20 water (0.2 mL) was added. To this mixture was added DBU (2 mL) dropwise, 
and then the mixture was filtered through silica gel (20 g). The residue after 
concentration of the filtrate was purified by column chromatography eluting with 
5% ether in hexane (200 mL) followed by 10% ethyl acetate in hexane to give 
the title compound (1.01 g, 66%) contaminated with small amount of tributyltin 

25 derivatives. 1 H NMR (300 MHz, CDCI3) 5 7.75 (d, 1 H), 7.71 (d, 1 H), 7.55 (dd, 
1H), 6.73 (dd, 1H), 5.88 (d, 1H), 5.42 (d, 1H), 3.93 (s, 3H), 3.91 (s, 3H). 
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Exampta 98B 
Dimethyl 4-fQrmvnphthfl^tft 
A mixture of thie compound resulting from Example 98A (1.01 g, 4.6 
mmol), osmium tetraoxide (5 mg/mL solution in ^butanol, 10 ml^ 0.2 mmol), 
and sodium periodate (5.74 g, 27 mmpi) in 2:1 1,4-dioxane-water (30 mL) was 
stined 4 hours. The resulting mixture was filtered tlirough ceiite, rinsed with 1:1 
ethyl acetate-ether (90 mL). The filtrate was washed with water and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 15% ethyl 
acetate in hexane to give the title compound (0.948 g, 92%). 1H NMR (300 
MHz, CDCI3) 5 10.10 (s, 1 H), 8.60 (d. 1 H), 8.07 (dd, 1 H), 7.84 (d, 1 H), 3.96 (s, 
6H). 

Example 9BC 

Dimethyl 4-r3-fpara-phe noxvphenvnproDionvl] phthalflte 
To a solution of 4-phenoxyphenylacetic acid (2.28 g, 10 mmol) in THF 
(30 mL) was added Whlum aluminum hydride (1.0 M In THF, 10 mL) cautiously. 
After 4 hours at room temperature, the reaction was cooled to 0 »C, and water 
(0.4 mL), aqueous 15% NaOH (0.4 mL) and water (1.2 mL) were added 
sequentially. The resulting muddy mixture was filtered through ceiite and 
concentrated to g|ye 1(4'-phenoxyphenyl)-1-ethanoI (1.42 g). The alcohol was 
dissolved in dichloromethane (20 mL), and to this solution was added cartjon 
tetrabromide (2.65 g, 8.0 mmol) In one portion and triphenylphosphlne (2.10 g, 
8.0 mmol) in 3 equal portions (at 2 minute intenrals). After 6 hours, the mixture 
was diluted with hexan6 (30 mL), and the mixture was filtered through silica gel 
(20 g), rinsed with 1:2 ether-hexane (50 mL). The residue after concentration of 
the filtrate was purified by column chromatography eluting with 5% ethyl 
acetate in hexane to give 1-(4'-phenoxyphenyl)-2-ethyl bromide (1.67 g, 60%). 
1H NMR (300 MHz, CDCI3): 5 7.38-6.95 (m, 9 H), 3.57 (t, 2 H), 3.14 (t, 2 H). 

A THF (10 mL) solution of the bromide prepared above (1.67 g, 6.02 
mmol) in an addition funnel was added to a flask containing magnesium (0.29 
g, 12 mmol) and a crystal of iodine. After the reaction was initiated, the addition 
rate was adjusted so that the reaction was smoothly refluxed. The reaction was 
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refluxed for 1 hour after completion of the bromide addition to afford the 
Grignard reagent, 1-(4-phenoxypheny!)-2-ethylmagneslum bromide. Titration 
of the solution with n-propano! (1.10-phenantholine as Indicator) found tiiat the 
solution to be 0.55 M. 

5 To a solution of the aldehyde prepared in Example 98B (1 .35 g, 6.1 

mmol) in THF (10 mL) at -78 "C was added slowly the Grignard solution (10 
mL, 5^ mmoO. The reaction was wanned to room temperature over 30 minutes 
and quenched witii saturated ammonium chloride (5 mL). The resulting mixture 
was diluted wKh ether to 100 mL, washed witti water and brine, dried over 

10 anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 

residue was tiien purified by column chromatography eluting witti 30% followed 
by 50 % ethyl acetate in hexane to give the desired dimethyl 4-[3-(pa/a- 
phenoxyphenyl)-1-hydroxypropyl]phthalate as the first fraction (1.32 g, 57%), 
and dimetiiyl 4-hydroxymethylphthalate as tiie second fraction (0.46 g, 34%). 

15 1H NMR of tiie desired secondaiy alcohol (300 MHz, CDCI3) 5 7.75 (d, 1H), 
7.69 (d, 1H). 7.53 (dd, 1H), 7.32 (t. 2H). 7.15 (d, 2H), 7.09 (dt. 1 H), 6.99 (d, 2H), 

6.94 (d. 2H). 4.79 (m, 1H), 3.92 (s, 3H), 3.91 (s, 3H), 2.71 (m, 2H), 2.06 (m, 2H), 

1.95 (d,1H). 

To a mbcture of tiie above secondary alcohol (1 .32 g, 3.14 mmol), 
20 activated powdered molecular sieves 4 A (2 g) In dichloromethane (25 mL) at 
0 'C was added pyridinium chlorochromate (1.38 g, 6.28 mmol). After 1 hour, 
tiie reaction was diluted witti ether (25 mL) and filtered Uirough silica gel. 
Concentration of tiie filtrate yielded the titie compound (1 .08 g, 82%). 1 H NMR 
(300 MHz, CDCI3) 5 8.31 (d. 1 H), 8.13 (dd, 1H), 7.78 (d, 1H), 7.37-6.92 (m, 9H), 
25 3.95 (s , 6H), 3.33 (t, 2H), 3.07 (t, 2H). 
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Example 98D 

4-r3-Phenvl-2-f4-Dhenoxvbenzvl)Dropionvn-1. 2-dimethoYyftarbonvlhftnyop a 
To a solution of the compound resulting from Example 98C (491 mg, 
1.17 mmol) In THF (10 mL) was added potassium hexamethyldlsllazlde (0.5 M 
5 In toluene, 2.8 mL). After 30 minutes, benzyl bromide (167 fiL^ 1 .41 mmol) was 
added to the reaction, and the reaction was allowed to wami to room 
temperature over 15 hours. The reaction was quenched with saturated 
ammonium chloride (5 mL), diluted with ether to 80 mL, washed with water and 
brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in 
10 vacuo. The residue was then purified by column chromatography eluting with 
20% ethyl acetate In hexane to give the title compound (470 mg, 79%). iR 
NMR (300 MHz, CDCI3) 8 7.95 (d, 1H), 7.74 (dd, 1H), 7.60 (d, 1H), 7.83-6.82 (m. 
9H), 3.95 (m, 1H), 3.92 (s, 3H), 3.91 (s, 3H), 3.10 (m, 2H), 2.88 (dt, 2H). 

15 Example 98E 

f^-r3-Phenvl-2-f4-phenoxvbenzvnDroDionvp ben2en6-1.2-dicarfaoxv lin arir^ 
A mbcture of the compound resulting from Example 98D (69 mg) and 
aqueous 2 U NaOH (1 mL) in THF (3 mL) was refluxed 12 hours. The reaction 
mixture was then acidified with aqueous 3 H hydrochloric acid (1 mL), diluted 
20 with ethyl acetate to 50 mL, washed with water and brine, dried over anhydrous 
magnesium sulfate, filtered, and concentrated in vacuo. The residue was then 
purified by column chromatography eluting with 95:4:1 ethyl acetate-methanol- 
formic acid to give the title compound (61.5 mg, 94%). NMR (500 MHz, 
. DMSO-de) 5 8.42 (s, 1H), 8.03 (d, 1H), 7.85 (dd, 1H). 7.32-7.06 (m, 10H). 6.80 
25 (d. 2H). 6.78 (d, 2H).4.29 (m, IN), 3.04 (dd, 1H), 2,95 (dd, 1H), 2.85 (m, 2H). 
MS (DCI) m/e, 480 (M-H2O+NH4+), 498 (M+NH4+). 
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Example 99 

4-r2-Ben2vl-1-hvdroxv-3-M-DhenoxvDhenvnproDvr|benzene-1.9. dicarbQxvlin 

acid 

5 Example 99A 

4-r2-Ben2vl-1-hvdroxv-3-f4-DhenoxvDhen viMDrQpvn.H?. 
dimethoxvearbonvlbengenft 
To a solution of tlie compound resulting from Example 98D (389 mg, 
0.76 mmot) in ethanol (5 mL) at 0 *C was added sodium borohydride (58 mg, 
10 1.53 mmol) in two equal portions. The reaction mixture was then stin-ed at room 
temperature for 1 hour and poured to a separatory funnel containing ether (80 
mL) and half saturated ammonium chloride (10 mL). The orgalnc layer was 
separated and washed with water and brine, dried over anhydrous magnesium 
sulfate, filtered, and concentrated in vacuo. The residue was then purified by 
15 column chromatography elutlng with 30% ethyl acetate In hexane to give the 
title compound (311 mg, 79%) as a mixture of dlastereomers (-1:1). iH NMR 
(300 MHz, CDCI3) 5 7.74 (2 doublets, IH), 7.63 (2 doublets, IH), 7.48 (m, IH), 
7.34-6.87 (m, 14H). 4.78 (m, IH), 3.91 (3 singlets, 6H), 2.70 (m, 2H), 2.58 (m, 
2H), 2.32 (m, IH), 1.89 (d, IH). 



Example 99B 

4-r2-BenzvH-hvdroxv-3-f4-DhenoxvphenvnDrop ynbengene-1?-dicarboxylin 

25 

The procedure described In Example 98E and the compound resulting 
from Example 99A (56 mg, 0.1 1 mmol) afforded the title compound (50 mg, 
94%) as a mixture of 1:1 dlastereomers. iH NMR (500 MHz, DMSO-de) 5 8.13 
(m, 2H), 7.43 (m, IH), 7.39-6.82 (m, 14H), 4.80 (m, IH), 2.75 (m. 1H), 2.48 (m, 
30 2H), 2.39 (m, 1 H), 2.25 (m, 1 H). MS (DCI) m/e, 482 (M-H2O+NH4+), 500 
(M+NH4+). 



wo 96/34851 



PCTAJS96W6193 



-107- 




Example 100A 

To a solution of the compound resulting from Example 99A (208 mg, 
0.41 mmol) and pyridine (0. 6 mL) fn dichloromethane (5 mL) at 0 *C was ' 
added phosphorus oxychloride (0.3 mL) dropwise, follwed by DBU (0.2 mL). 
After the reaction mixture was stirred at room temperature for 2 hours, it was 
diluted with 1:1 ether-hexane (20 mL), filtered through silica gel, and rinsed 
with ether. The residue after concentration of the filtrate was purified by column 
chromatography eluting with 20% ethyl acetate in hexane to give the title 
compound (31 mg, 15%) as a mixture of 1:1 trans/cis isomere. 1H NMR (300 
MHz. CDCI3) 5 7.75.7.47 (m. 3H). 7.36-6.88 (m. 14H), 4.98 (m, 1H). 3.92 (3 
singlets, 6H). 2.66 (m, 4H). 

Example innR 

(gi$ a, tr3nsM-rP-Rpn7^ff-B.r4^hennyvphonYl^.1.nmpopYqh^n^^^T' 1,r 

dicaiboxvlic arid 

The procedure decribed In Example 98E and the compound resulting 
from Example 100A (30 mg) afforded the title compound (13 mg, 51%) as a 
mixture of 1:1 trans/cis Isomers. 1H NMR (300 MHz. DMSO-de) 5 7.80-6.83 (m. 
17H), 5.59 & 4.61 (2 doublets, IN), 2.80-2.30 (m. 4H). MS (DCI) m/e, 464 (M- ' 
H2O+NH4+), 482 (M+NH4+). 
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ExamolQ 101 

4-fN-P9n2Vl-N-f4-Dhenoxvben2vnaminomethvnben zen6-1 .g-riinarfaoxviie anf H 

Example 101 A 

5 Pimethvl 4-rN-ben2vl-N-r para-Dhenoxv^bfln zvlamfnomBthynphthalatti> 
A solution of the compound resulting from Example 98B (228 mg, 1.02 
mmol), N-benzyI-N-(4-phenoxy)benzylamine hydrochloride (332 mg, 1.02 
mmol), sodium cyanoborohydride (1.0M In THF, 1.0 mL), and acetic acid (0.3 
mL) in ethanol was stirred at room temperature for 15 hours. The reaction 
10 mfachjre was then diluted with ethyl acetate (80 mL), washed with 15% aqueous 
NaOH (10 mL), saturated sodium bicarbonate (10 mL), water (10 mL), and 
brine, dried over anhydrous potassium carbonate, filtered, and concentrated in 
vacuo. The residue was then purified by column chromatography to give the 
title compound (510 mg, 100%). iH HMR (300 MHz, CDCI3) S 7.72 (d, 1H), 
15 7.70 (s. IH), 7.59 (d. IH), 7.40-6.95 (m, 14H), 3.92 (s, 3H), 3.90 (s, 3H). 3.61 (s, 
IH), 3.56 (s,2H), 3.52 (s,2H). 

Example 1Q1B 

4-fN-P9ngYl-N-(4-Phenoxvbenzvnaminomethvnbftn7P ne-1.2.diMr|^9 VY|i^ 

A mixture of the compound resulting from Example 101 A (512 mg, 1.03 
mmol), aqueous 2 N NaOH (2 mL) in THF (5 mL) was refluxed 12 hours. To the 
reaction mixture was added 4 N hydrogen chloride in 1,4-dioxane (2 mL) and 
silica gel (1 g), and the mixture was evaporated to dryness. The residue was 
suspended In chlorofonn, and the slurry was loaded to a column paclced with 
silica gel. The column was eluted sequentially with 3% methanol In ethyl 
acetate followed by 94:5:1 ethyl acetate-methanol-formic acid to give the title 
compound (458 mg, 88%). iH NMR (500 MHz, DMSO-de) 8 1 1.90 (br singlet, 
2H), 9.95 (br. singlet IH), 7.90 (m, 2H), 7.63 (m, 5H), 7.15 (t, IH). 7.00 (d, 2H),' 
6.93 (d, 2H). MS (DCI) mfe, 468 (M+H)+ 450 (M-H20+H)+ 
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Example 102a 

3-fN-Benzvl-N-M-phenoxvben2vl>aminocarbonvn- 6-fomrivl-4-methoxvben7nift 

apM and 

Exampla 102b 

5 4-fN-Ben2yl-N-f4-phBnoxybenzyl)aminocarfaonyn-5- methoxvbengene-1P- 

dicarboxvlic acid 

Exampla 102A 
Methyl 5-bromo-4-hydroxy-2-methoxvben2oate 

10 To a solution of 5-bromo-2,4-diliydroxyben2oic acid monohydrate (2.76 

g, 11 mmol) in methanol (5 mL) and ethyl adetate (5 mL) at 0 ''C was added 2.0 
a trimethylsilyl)diazomethane in hexane (6 mL). The reaction was then moved 
to a 40 "C water bath, and additional (trimethyIsiiyi)diazomethane was added 
slowly, until the yellow color was sustained at that temperature over 5 minutes. 

15 The solvent was then evaporated to give the title compound as a white solid 
(2.84 g, 99%). IR NMR (300 MHz, CDCI3) 5 10.94 (s, 1H), 7.99 (s, 1H), 6.49 (s. 
1H), 3.93 (s,3H), 3.91 (S.3H). 

Exampjg 1Q2B 

20 Methvl 5-bromo-2-methoxy-4-trifluoromBthanesulfon yloxvben7Qfltfl 

To a solution of the compound resulting from Example 102A (2.84 g, 
10.9 mmol) in pyridine (5 mL) and dichloromethane(30 mL) at -78 '*C was 
slowly added trifluoromethanesulfonic anhydride (2.22 mL, 13.2 mmol); After 
the reaction mixture was warmed to room temperature over 15 hours, it was 

25 diluted with ether (80 mL), washed with water, saturated copper(ll) sulfate and 
brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in 
vacuo. The residue was then purified by column chromatography eluting with 
10% ethyl acetate in hexane to give the title compound (3.51 g, 84%). 1H NMR 
(300 MHz, CDCI3) 5 8.31 (s, 1 H), 6.75 (s, 1 H), 3.98 (s, 3 H), 3.96 (s , 3 H). 

30 
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Example 102C 
Methvl 2-methoxy-4.5-divinvlben2oa^Q 
A mixture of the compound resulting from Example 102B (1.15 g, 3.0 
mmol), vinyltributyltin (2.38 g, 7.5 mmol), lithium chloride (0.64 g, 15 mmoO, 
5 tetrakls(triphenylphosphine)palladium(0) (0.173 g, 0.15 mmol) in nitrogen 
degassed anhydrous 1,4-dioxane (15 mL) was heated at 98 °C for 6 hours. 
The mixture was then filtered through silica gel (10 g) and then concentrated. 
The residue was redlssolved In ether (40 mL), and water (0.2 mL) was added. 
To this mixture was added DBU (0.5 mL) dropwise, and the mixture was filtered 
10 through silica gel (20 g). The residue after concentration of the filtrate was 
purified by column chromatography eluting with hexane (200 mL) followed by 
5% ethyl acetate In hexane to give the title compound (370 mg) contaminated 
with small amount of tributyllln derivatives. 1H NMR (300 MHz, CDCI3) 8 8.07 
(s, 1H), 7.56 (dd, 1H), 7.01 (s. 1H), 6.98 (dd, 1 H), 5.84 (dd, 1H), 5.65 (dd, 1H), 
15 5.34 (m, 2H), 3.94 (s, 3H), 3.89 (s, 3H). 

Example 102D 
2-Methoxy-4.5-divinylben20ic acid 
A mixture of the compound resulting from Example 102C (370 mg) and 
20 aqueous 2 M NaOH (2 mL) In THF (6 mL) was refluxed for 7 hours. The 

reaction mixture was then acidified with aqueous 3 N hydrochloric acid (2 mL), 
diluted with ethyl acetate to 100 mL, washed with water and brine, dried over 
anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 10% ether in 
25 hexane followed by 100% ether to give the tiUe compound (341 mg, 56%, 2 
steps). 1H NMR (300 MHz. CDCI3) 5 8.19 (s, 1H), 7.65 (dd, 1H), 7.02 (s, 1H), 
6.98 (dd, 1H), 5.84 (d, 1H), 5.66 (d, 1H), 5.48 (d, 1H), 5.44 (d . 1H), 3.97 (s. 3H). 
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Example 102E 

N-Benzvl-N-^4-Dhenoxvben2vn.2-methQxv-4fi- divinvlben7flmirio 
To a solution of the compound resulting from Example 102D (331 mg, 
1.6 mmol) in dichloromettiane (5 mL) was added oxalyl chloride (2.0 M. 1.6 
mL), followed by a tiny drop of DMF. After 1 hour at room temperature, the 
solvent was evaporated, and the residue was attached to high vacuum line (1 
mm Hg) for 30 minutes. The residue was then redissoived in dichloromettiane 
(10 mL), and to it was added N-ben2yl-N-(4-phenoxybenzyl)amine (S09 mg, 
1.76 mmol) and 4-dimethyIaminopyridine (10 mg). After 1 hour, the reaction 
mixture was diluted with ether (100 mL), washed with water and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 15% ethyl 
acetate in hexane to give the title compound (531 mg, 70%). NMR (300 
MHz, CDCi3) 5 7.40-6.75 (m, 18H), 5.77-5.54 (m, 2H), 5.33-5.20 (m, 2H), 4.28- 
4.19 (m, 4H), 3.89 (2 singlets, 3H). 

Example 102a 

3-rN-Benzvl-N-M-Dhenoxvben2vnam{nocarbonvn-R -formvl-4-mftthoxvbftn7n;r 

acid and 

Example 1Q2b 

4-rN-Benzvl-N-f4-Dhenoxvben2vl>aminoearbQnvI]-3 -mBthoxyhftnyfin o.- t ,p- 

dicarfaoxvlic aeid 

A mixture of the compound resulting from Example 102E (523 mg, 1.10 
mmol), ruthenlum(lll) chloride monohydrate (11.4 mg, 0.055 mmol), and sodium 
periodate (3.53 g, 16.5 mmol) in 1:1:1.5 acetonitrile-cartjon tetrachloride-water 
(21 mL) was stin-ed at room temperature for 6 hours. The reaction mixture was 
then filtered through celite and rinsed with ethyl acetate (100 mL). The filtrate 
was then washed with 0.1 H aqueous HCI (15 mL), water and brine, dried over 
anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 3% methanol 
in ethyl acetate followed by 94:5:1 ethyl acetate-methanol-formic acid to give 3- 

[N-ben2yl-N-(4-phenoxyben2yl)aminocart3onyl]-6-formyl-4-methoxyben2oic 
acid (102a) as the first fraction (52 mg, 9.6%), and 4-(N-ben2yl-N-(4- 
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phenoxyben2yl)aminocarbonyI]-3-methoxyben2ene-1 ,2-dlcart5oxylic add 
(102b) as the second fraction (171 mg, 30%). 

NMR (500 MHz, DMSO-de) for benzoic acid 102a: 5 9.98 (2 singlets, 1H), 
7.63 (3 singlets. 2H). 7.46-6.85 (m, 14H). 4.73 & 4.67 (2 singlets, 2H), 4.32 and 
5 458 (2 singlets, 2H), 3.91 (s, 3H). MS (FAB -) m/e 494 (M-H). 

IH NMR (500 MHz, DMSO-de) for phlhallc acid 102b: 8 7.55 (4 singlets. 2H), 
7.42-6.85 (m, 14H), 4.25-4.05 (4 shglets. 4H), 3.88 (2 singlets, 3H). MS (FAB+) 
m/e; 512 (M+H), 534 (M+Na), 550 (M+K). 

10 Example 103 

5-rN-B9nzvl-N-f4-Phenoxvben2vl^aminQearfaonvn-4.hvrimv vbenyflna.l , ?. 

dicarfaoxvlic aeld 

A solution of the compound resulting from Example 102b (83 mg, 0.16 
mmol), boron tribromide methyl sulfide complex (1.0 M in CH2CI2, 1.6 mL) In 

15 dichloromethane (5 mL) was stirred 15 hours at room temperature. The 

reaction was then quenched with saturated ammonium chloride (2 mL), diluted 
with half saturated brine (10 mL), and extracted with 1:4 methanol-chloroform 
(4x10 mL). The combined organic extracts were dried over anhydrous sodium 
sulfate, filtered, and concentrated in vacuo. The residue was then purified by 

20 column chromatography eluting with 5% methanol in ethyl acetate followed by 
94:5:1 ethyl acetate-methanol-formic acid to give the title compound (53 mg, 
67%). 1H NMR (500 MHz, DMSO-de) 8 7.67-6.87 (m, 16 H), 4.26-4.17 (4 
singlets, 4 H). MS (FAB +) m/e, 498 (M+H)+, 520 (M+Na)+. 
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Exampla 10A 

2-rN-Benzvl-N-f4-phenoxvbenzvt )amInocarbonyn.5-methoYy-^ ,4, 
dfrnethoxycarbonytbenren^ 

Example 1Q4A 
Methvl 4-h vdroxv-2-methoxv-5-viny fhftn7ftafo 
A solution of the compound resulting from Example 102A (5.66 g, 20 
mmol), vinyltributyltin (6.97 g, 22 mmoO tetrakis(triphenylphosphine)palladlum 
(0.462 g, 0.40 mmol) In nitrogen degassed anhydrous toluene (80 mL) was 
heated at 108 "C for 10 hours. The mixture was then filtered through silica gel 
(10 g) and then concentrated. The residue was redissolved in ether (40 mL), 
and water (0.2 ml) was added. To this mixture was added DBU (1 mL) 
dropwise, and the mixture was filtered through silica gel (20 g). The residue 
after concentration of the filtrate was purified with column chromatography 
eluting with hexane (200 mL) followed by 5% ethyl acetate In hexane to give 
the title compound (2.62 g, 63%) contaminated with small amount of tributyltin 
derivatives. 1H NMR (300 MHz. CDCI3) 5 10.99 (s. 1 H). 7.91 (s, 1H). 6.88 (dd, 
1H). 6.44 (s. 1H), 5.66 (dd, 1H), 5.19 (dd. 1H). 4.94 (s , 3H), 3.87 (s, 3H). 

Example 1Q4B 

3-Cart3omethoxv-2-methoxv-5-vlnvl-4.trifluoromflthanflH rifonvloyvt^ pn7°n° 
The procedure described in Example 102B and the compound resulting 
from Example 104A (2.86 g, 13.7 mmol) afforded the title compound (3.04 g 
65%). 1H NMR (300 MHz, CDCI3) 6 8.18 (s. 1H). 6.94 (dd. 1H). 6.72 (s. 1H).' 
5.86 (dd, 1 H). 5.42 (dd, 1 H), 3.95 (s, 3H), 3.92 (s. 3H). 
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Example 104C 
-methoxv -5-rN-b6n7vl-N-(4-phenoxvber.. 
4-trifiuoroiT^f^^hqnesulfonylf> wbengftnA 
A mixture of the compound resulting from Example 104B (1.92 mg, 5.64 
mmol), njthenium(lll) chloride monohydrate (60 mg, 0.28 mmol), and sodium 
periodate (6.03 g, 28.2 mmol) In 1:1:1.5 acetonltrile-carbon tetrachloride-water 
(35 mL) was stln^d at 40 •C for 3 hours. The reaction mixture was then filtered 
through cellte and rinsed with ethyl acetate (100 mL). The filtrate was then 
washed with 0.1 M aqueous HCI (15 mL), water and brine, dried over 
anhydrous magnesium sulfate, filtered, and concentrated In vacuo. The crude 
acid was used without further purification. iH NMR (300 MHz, DMSO-ds) 5 
8.43 (s. IH), 7.27 (s, IH). 3.97 (s, 3H), 3.87 (s. 3H). 

Half of the cnjde add was dissolved In THF (10 mL), and to It was added 
1-(3-dimethylamlnopropyI).3-ethylcarbodilmlde hydrochloride (704 mg, 3.67 
mmol). N-ben2yl-N-(4-phenoxyben2yI)amlne (897 mg. 3.10 mmol), and 4- 
dimethylamlnopyridine (50 mg). After 6 hours at room temperature, the reaction 
mixture was diluted with ether (100 mL), washed with water and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography elating with 20% ethyl 
acetate In hexane to give the title compound (0.887 g, 50%, 2 steps) 1H NMR 
(300 MHz, CDCI3) 8 8.05 (2 singlets. IH). 7.40^.76 (m. 15H), (2 br. muftlplets. 
2H). 4.23 & 4.18 (2 singlets. 2H). 3.98-3.67 (4 singlets, 6H). 

Example 104n 
2=rN-BenZVl-N-f4-nhflnoxvben7vhftm|nocarbnnylVt; 

-methoyy-1 ,4- 

dimethoxvcarbonvlbanyflnft 
A cartjon monoxide degassed mixture of the compound resulting from 
Example 104C (867 mg, 1.38 mmol), palladium(ll) acetate (16 mg, 0.07 mmol). 
1,3-bls(diphenylphosphino)propane (29 mg. 0.07 mmoO and triethylamlne (281 
mg, 2.76 mmol) in methanol (2 mL) and DMF (5 mL) was heated to 65 
under a carbon monoxide balloon for 15 hours. The reaction mbcture was 
diluted with 1:1 ether-ethyl acetate (100 mL). washed with 10% aqueous HCI, 
water, and brine, dried over anhydrous magnesium sulfate, filtered, and 
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concentrated in vacuo. The residue was then purified by column 
chromatography eluting with 30% ethyl acetate in hexane to give the title 
Qompound (631 mg, 85%). 1H NIWIR (300 MHz, CDCI3) S 8.35 (2 singlets. 1H). 
7,40-6.92 (m, 15H), 4.90 and 4.50 (2 br. multiplets, 2H), 4.22 and 4,18 (2 
singlets. 2H), 3.98-3.67 (5 singlets, 9H). MS PCI) m/e, 640 (M+H)+ 

Exampia ins 

g-rN-Pgn:^l-N-f4-Phftnnyvbenzvl)aminocarbonyl].fi-nn pthoxvhftnyon ^^,^- 

dicarboxvlic aeid 

The procedure described in Example 98E and the compound resulting 
from Example 104 (574 mg, 1.06 mmol) afforded the title compound (517 mg 
95%). 1H NMR (300 MHz. DMSO-de) 6 7.93 ( 2 singlets. IH). 7.63 (2 singlete 
1H), 7.43-6.90 (14H). 4.92-4.78 and 4.45-4.15 (m, 4H). 3.92 and 3.90 (2 
singlets, 3H). MS (FAB-) m/e 510 (M-H). 

Example lOfi 

2-fN-Panzy|-N-f4-Phenoxvbenzvnaminocarbonvn.fi.hyrir^ yvben7ftno.i 4- 

dicarfaoxvlie arid 

A solution of the compound resulting from Example 105 (200 mg, 0.39 
mmol), boron tribromide methyl sulfide complex (1 .1 6 g, 3.7 mmol) In 
anhydrous 1.2-dichloroethane was refluxed for 50 hours. The reacHon was 
then quenched with saturated sodium bicaibonate, diluted with ethyl acetate 
(100 mL), washed with 10% aqueous HCI, water and brine, dried over 
anhydrous sodium sulfate, filtered, and concentrated in vacuo. The residue 
was then purified by column chromatography eluting with 94:5:1 ethyl acetate- 
methanol-fonnic acid to give the title compound (135 mg. 70%). iH NMR (300 
MHz. DMSO-de) 6 10.94 (br. s. IH), 9.5 (m. IH). 8.54 (br. s, IH). 7.80 (br. s, 
IH). 7.42-6.88 (m.14H), 4.65-4.50 and 4.30 (6 br. singlets, 4H). MS (FAB -) m/e 
496 (M-H). ' 
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Example 107 

4-rN-Benzvl-N-r4-Dhen oxvben2yl)aminocarbonvn-6-methoxy--j ,^^. 
dimethoxvcarbonvlben^enfl 

S Example 107A 

Dimethyl 4-triflvloxv-6-methoxy-1 a-isophthalate 
A mixture of the compound resulting from Example 104B (1.10 g, 3.23 
mmol), njthenlum chloride monohydrate (32 mg, 0.16 mmol), and sodium 
periodate (3.51 g, 16.2 mmoQ in 1:1:1.5 acetonltrile-cartjon tetrachloride-water 
10 (28 mL) was stirred at 45 "C for 6 hours. The reaction mixture was then filtered 
through celite and rinsed with ethyl acetate (100 mL). The filtrate was then 
washed with 0.1 M aqueous HCI (15 mL), water and brine, dried over 
anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was dissolved in 3:1 ethyl acetate-methanol (10 mL), cooled In a 0 "»C 
15 water bath, and treated with (trimethylsilyl)dlazomethane (2.0 M in hexane) in 
small portions until the yellow color persisted. The solvent was evaporated, 
and the residue was purified by column chromatography eluting with 30% ethyl 
acetate In hexane to give the title compound (915 mg, 76%). lH NMR (300 
IVIHz. CDCI3) 5 8.58 (s, 1H), 6.83 (s. 1H), 3.98 (s, 3H), 3.96 (s. 3H). 3.93 (s . 
3H). 



Example 107B 
Dimethyl S-methoYv-A- vinvl-l .a-isnphthalate 
The procedure described in Example 102C, the compound resulting 
from Example 107A (905 mg, 2.43 mmol) and tributylvinyltin (849 mg, 2.68 
mmol) afforded the title compound (114 mg, 19%). 1H NMR (300 MHz, CDCI3) 
5 8.47 (s, 1H), 7.60 (dd, 1H), 7.10 (s, 1H), 5.71 (d. 1H), 5.47 (d, 1H), 4.01 (s. 3H), 
3.91 (s,3H), 3.89 (s,3H). 
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Example 107C 

4-rN.Benzvl.N-M.phenoxvben2vl^aminQearbonvn-6.methoxv-1.3- 

dimethoxvearbonylbanzene 
A mixture of the compound resulting from Example 107B (103 mg, 0.412 
5 mmol), ruthenium(lll) chloride monohydrate (5 mg), and sodium periodate (0.5 
g) in 1:1:1.5 acetonitrile-carbon tetrachloiide-water (7 mL) was stimed at 60 ^'C 
for 6 hours. The reaction mixture was then filtered through celite and rinsed 
with ethyl acetate (50 mL). TTie filtrate was then washed wUh 0.1 U aqueous 
HCI (5 mL) and brine, dried over anhydrous magnesium sulfete, filtered, and 
10 concentrated in vacuo. The cmde dimethyl 4-[N-ben2yl-N-(4- 

phenoxybenzyl)aminocarbonyI]-6-methoxy-1 ,3-isophthalate was used without 
further purification. iH NMR (300 MHz, CDCb) 5 8.18 (s, 1 H), 7.35 (s, 1 H), 
3.97 (s . 3 H), 3.89 (s, 3 H), 3.87 (s, 3 H). 

The crude acid from above was reacted by the procedures described in 
15 Example102Etogivethetitlecompound(217mg, 98%, 2steps). ^HNMR 
(300 MHz, CDCI3) 8 8.50 (2 singlets, 1H), 7.50-6.84 (m, 15H), 4.25 and 4.19 (2 
br. singlets, 4H). 3.90-3.74 ( 6 singlets, gH). MS (DCI) m/e 540 (M+H)+. 

Example 108 

20 4>rN.Benzvl.N.f4-phenoxvbenzvl^aminocarbonvn-6.methoxv-ben7anft.l a. 

dlgar1?oxyliff acid 

The procedure described in Example g8E and the compound resulting 
from Example 107C (143 mg, 0.26 mmol) afforded the title compound (32 mg, 
24%). 1H NMR (300 MHz, DMSO-de) 5 8.0 (br. s, 1H), 7.77 (br. s, 1 H), 7.43- 
25 6.90 (m, 14H), 4.83-4.15 (m, 4H), 3.91 and 3.89 (2 singlets, 3H). MS (FAB -) 
m/e 510 (M-H). 
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Example 109 

4-rN-Benzvl.N-r4-phenQxvbenzvl^aminocarbonvn.6-hvdrQxv-benz6n6-1.a- 

dicarboxvHc acid 

The procedure described in Example 106 and tlie compound resulting from 
5 Example 107 (162 mg, 0.30 mmol) afforded the title compound (79 mg, 53%). 
1H NMR (300 MHz, DMSO-de) 5 13.03 (br. s, 1H), 11.09 (2 singlets, 1H), 9.52 
(m, 1H), 8.38 (2 singlets, 1H), 7.43-6.82 (m, 15H), 4.95-4.15 (m, 4H). 
MS (FAB-) m/e (M-H), 496. 

10 Example 110 

5-fNI-BBnzvl-N-f4-Dhenoxvbenzvnamrnocarbonyn-1.3- 
dimethoxycarfaonvlbenzene 

Example 11 OA 

15 3.5-Dimethoxvcarbonvlben2oic acid 

To a stin-ed solution of 1,3,5-trimethoxycarbonylbenzene (2.52 g, 10 
mmol., 1,0 eq.) in 40 mL of 3:1 methanol-THF at ambient temperature was 
added a solution of 0.64 g (10 mmol, 1.0 eq.) of KOH in 6 mL of methanol, and 
the resulting solution was stirred overnight. The slurry formed was then 

20 concentrated and partioned between ethyl ether and water. The aqueous 
phase was extracted an additional portion of ethyl ether and then acidified 
with concentrated aqueous HCI. The resulting suspension was extracted with 2 
portions of ethyl acetate, and the combined organic phases were washed with 
water and brine, dried, filtered and concentrated to give a white solid that was 

25 used without further purification. i H NMR (300 MHz, CD3OD) 8 8.76-8.84 (m, 
3H), 3.97 (s, 6H). MS(DCI,NH3): 273 (35%); 256 (100%); 212 (10%). 
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Example 11 OB 
3.5-Bisfm6thoxvcarfaonvl^be nzovi chloride 
To a stirred suspension of 476 mg (2 mmol, 1 eq.) of the compound 
resulting from Example 11 OA in 20 ml of CHaC^ at room temperature was 
5 added 0.21 mL (2.4 mmol, 1.2 eq.) of oxalyl chloride dropwise Wa syringe. After 
the addition was complete, 2 drops of dry DMP were added and the mixture 
stimed fbr 1.5 houre. To the yellow solutldn was added 5 mL of toluene, and the 
mixture was concentrated to give 510 mg (99%) of the title compound as an off 
white solid that was used without further purificalion. 

10 

Example 11 QC 
5-rN-Benzvl-N-4-Dhenoxvbenzvlamlnocarfaonvn.1ft. 
dimethoxycarfaonylbenzene 
To a stirred solution of 342 mg (1.05 mmol, 1.05 eq.) of N-benzyl-N-(4- 
15 phenoxybenzyOamlne-HCI in 5 mL of CH2CI2 was added 0.31 mL (2.2 mmol, 
2.2 eq.) of triethylamlne. To the resulting solution was added 256 mg (1.0 
mmol, 1.0 eq.) of the compound resulting from Example 1 10B dissolved In 5 mL 
of CH2CI2 dropwise, and stirring was continued for 2 hours at room 
temperature. The mixture was poured into 50 mL of hexanes and extracted 
20 with 2 portions of water, 2 portions of 3 N aqueous HCI, 1 portion of brine and 
then dried, filtered and concentrated. The residue was purified by column 
chonnatography on Si02 (25 g) eluting with 15-25% ethyl acetate in hexanes to 
give 326 mg (64%) of the title compound as a thick syrup. iH NMR (300 MHz., 
CDCI3) 8 8.70 (t, 1H), 8.33 (d, 2H), 7.36 (m. 7H), 7.13 (m. 2H). 7.01 (m, 5H), ' 
25 4.54 (broad AB quartet, 4H), 3.92 (s, 6H). MS (DCI, NH3) m/e 527 (100%); 510 
(78%). HRMS(FAB+) calcd for CaiHasNOe (M+H) 510.1917. Found: 
510.1903. Anal calcd for C31H27NO6 • 0.19 H2O: C, 73.07; H, 5.34; N, 2.75. 
Found: C, 72.58; H,5.26; N, 2.62. 
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Example 111 

5-rN-P9n2Vl-N-4-Phenoxvben2v»amlnocarbonvn-3-mBt hoxvcarbQnvihan7 nfr. 

acid 

5 To a stirred solution of 347 mg (0.68 mmol, 1 .0 eq.) of flie compound 

resulting from Example 110 in 9 mL of THF at -10 ^ was added a solution of 
29 mg (6.68 mmol, 1.0 eq.) of UOH in 3 mL of HaO. Methanol was add'^d until 
a clear solution was olitained. The batii was replaced after 1 hour wttii an ice 
water bath and the mixture allowed to stir overnight during which time tiie ice 

10 bath melted. The mixture was quenched witii excess aqueous HCi and poured 
into 3 a aqueous HCi. The suspension was extracted witfi 2 portions of ethyl 
acetate, and ttie combined organic phases were washed with brine, dried, 
filtered and concentrated. The residue was purified by column chromatography 
on Si02 (25 g) eiuting with 98:1.5:0.5 going to 90:10:1 CHCIa-methanoi-acetlc 

15 acid to give 93 mg (27%) recovered diester and 1 85 mg (55%) of the title 

compound as a white foam. "^H NMR (300 MHz, CDCI3) 5 8.76 (t, 1 H), 8.37 (d, 
2H), 7.34 (m, 7H). 7.1 1 (m, 2H), 7.01 (m, 5H). 4.53 Abroad AB quartet. 4H), 3.92 
(s, 3H). MS (DCI NH3): 513 (50%); 496 (55%); 404, (10%); 273 (18%); 256 
(78%); 241 (100%); 200 (60%); 183 (83%). Anal calcd for C30H25NO6 • 0.36 

20 H2O: C, 72.72; H, 5.08; M, 2.83. Found: C, 71 .78; H, 5.17; N, 350. 

Example 112 

5-rN-Ben2vl-N-4-phenoxvben2vlaminoeart3onvpbe nz6n6-1 .a-riirariaoxvlie ariri 
To a stirred solution of 322 mg (0.63 mmol, 1.0 eq.) of ttie compound 

25 resulting from Example 1 1 1 in 9 mL of THF was added a solution of 79 mg 
(1.90 mmol, 3 eq.) of LIOH in 3 mL of H2O, and ttie solution was stirred 
overnight. The basic mixture was quenched with 3 H aqueous HCI and 
partioned between 3 N aqueous HCI and 2 portions of etiiyl acetate. The 
combined organic phases were washed with brine, dried, filtered, and 

30 concentrated. The residue was lyophlllzed to give 282 mg (91%) of the title 
compound as a fluffy white solid. 1 H NMR (300 MHz., CD3OD) 5 8.68 (t, 1 H), 
8.24 (t, 2H), 7.34 (m, 7H), 7.12 (m, 2H). 6.97 (m, 5H), 4.47 (m, 2H), 2 protons 
buried under MeOH peak. MS (FAB+): 482 (60%); 460 (18%); 307 (23%); 289 
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(18%); 183 (15%); 154 (100%); 136 (70%). Anal calcd for C29H23NO6 • 0.98 
H2O: C, 72.34; H, 4.81; N, 2.91. Found: C, 69.78; H, 4.99; N, 2.69. 

Example 113 

5 5-fN-BengyI-N -4.phenoxvbenzvlaminocarbonvn-3-carboxamidQbBngQift aniri 

Example 113A 
fi-fN-Ben7vl-N-4-phenoxvben2vlaminocarbonvr|-3-fN- 
benzyloxvamino^carbonvlbenzolc acid methvl ester 

10 To a stirred solution of the compound resulting from Example 112 (50 

mg, 0.10 mmol, 1.0 eq.) in 1 mL of THF at -10 "C was sequentially added 12 
(0.11 mmol, 1.1 eq.) of 4-methyImorpholine and 14 pL (0.11 mmol, 1.1 eq.) of 
isobutylchioroformate and stirring was continued for 30 minutes. To the 
resulting white suspension was added 19 mg (0.12 mmol, 1.2 eq.) of O- 

15 benzyihydroxylamine hydrochloride followed by 13 |iL of N-methylmorpholine 
and stirring was continued ovemight . The reaction mixture was partitioned 
between ethyl acetate and H2O. The aqueous phase was extracted with an 
additional portion of ethyl acetate and the combined organic phases were 
washed with 3 H aqueous HCL and brine, dried, filtered and concentreted. 

20 Column chromatography on SiOa (15 g) eluting with 40% ethyl acetate in 
hexanes gave 45 mg (75%) of the title compound as a thick syrup. iH NMR 
(300 MHz., CDCI3) 8 8.31 (s, 1H). 8.24 (s, 1H), 7.93 (bd, 1H), 7.25-7.46 (m, 
12H). 6.93-7.17 (m, 7H), 5.02 (bs, 2H), 4.51 (broad AB quartet, 4H), 3.92 (s, 
3H). MS (DCI, NH3): 618 (100%); 601 (100%); 512 (62%); 495 (30%); 361 

25 (47%); 255 (38%); 213 (77%). 

Example 113B 

5.fN-Ben7yl.N-4-t)h6noxvb6nzvlaminocarbon\/n-3-cart>oxamidoben2oic acid 
To a stirred solution of 42 mg (0.07 mmol, 1 .0 eq.) of the compound 
30 resulting from Example 1 1 3A in 0.75 mL of THF was added a solution of 6 mg 
(0.14 mmol 2.0 eq.) of LIOH-H2O In 0.25 mL of H2O. The mixture was stinBd 
ovemight and quenched by the addition of 3 U aqueous HCI and poured into a 
separatory funnel containing 3 H aqueous HCI and ethyl acetate. The layers 
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were separated and the aqueous layer was extracted with 2 additional portions 
of ethyl acetate. The combined organic phases were washed with brine, dried, 
filtered and concentrated. The residue was dissolved in 3 mL of ethanol and 
the solution purged with N2. To this solution was added 40 mg of 10% Pd/C 
5 and the suspension stin-ed under a balloon of H2 for 20 hours. The mixture was 
filtered through a pad of cellte, washed with ethanol and concentrated to give 
23 mg of the title compound as a white foam. iH NMR (300 MHz., DI\/IS0-d6) 5 
8.48 (s, 1H), 8.24 (s, 1H), 8.13 (s, 1H), 8.02 (s, 1H), 7.51 (s, 1H), 7.34 (m, 7H). 
7.12 (m, 2H), 6.98 (m, 5H), 4.66 (bd, 2H), 4.43 (bs, 2H). MS (DCI NH3) m/e 498 
10 (100%); 481 (40%). MS (FAB+): 503 (M+Na+ 18%); 481 (M+H+, 80%); 460 
(45%); 307 (25%); 154 (100%); 136 (63%). MS (FAB-): 479 (M-H, 60%); 459 
(42%); 306 (38%); 199 (30%); 168 (40%); 153 (100%); 122 (18%). Anal calcd 
for C29H24N2O5 • 1.64 H2O: C, 72.49; H. 5.03; N, 5.83. Found: C, 68.54; H 
5.02; N, 5.20. 

15 

Example 114 

3-rN-genzvl-N-4-nhenoxvben2v!aminoearfaon yn-5-tivdrQxvm6thvtbenyn|p poiri 

Example 114A 

20 g-rN-Bg n2Yl-N-4-Phenoxvben2Vlaminocarbonvn-5.hvdroxvmethvthflr|7^ jff p/^frf 

methvl ester 

To a stinred solution of 495 mg (1 .0 mmol. 1.0 eq.) of the compound 
resulting from Example 1 1 1 1n 5 mL of THF at 0 "0 was added 0.12 mL (1.1 
mmol, 1.1 eq.) of N-methylmofphollne. After 30 minutes of stirring, 0.14 mL 

25 (1 .05 mmol, 1 .05 eq.) of Isobutylchlorofomiate was added dropwlse and stimng 
was continued for an additional 30 minutes. To this suspension was added 
227 mg (6.0 mmol, 6.0 eq.) of NaBH4 followed mnmediateiy by the addition of 1 
mL of saturated aqueous NaHCOs solution, and the mixture was stirred for 1 
hour more and quenched by the addition of 0.5 M H3PO4. The reaction mixture 

30 was partitioned between ethyl acetate (2 x 20 mL) and 0.5 M aqueous H3PO4 
(10 mL). The combined organic phases were washed with brine, dried, filtered 
and concentrated. The residue was purified by column chromatography on 
Si02 (25 g) eluting with 1:1 ethyl acetate-hexanes to give 409 mg (85%) of the 
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title compound as a white foam contaminated witii a small amount of ah 
unknown Impurity. 1H NMR (300 MHz. CDCb) 5 8.06 (s, 2H). 7.18 (s, 1H), 7.37 
(m, 7H), 7.13 (m, 2H), 7.02 (m, 5H), 4.74 (m, 4H), 4.39 (d, 2H), 3.91 (s. 3H). MS 
(DCi, NHs) m/e 482 (100%). 

5 

Example 114B 

3-fN-Benzvi-N-4-phenoxvben2ylaminocarfaonvn-5-hvdrox vmethvlbenyr)in aHrt 

To a stirred solution of the compound resulting from Example 1 14A (32 
mg, 0.066 mmol, 1 .0 eq.) in 1 .5 mL of THF was added a solution of 6 mg (0.14 

10 mmol, 2.0 eq.) of LiOH-H20 in 0.5 mL of H2O and stim'ng was continued 

overnight The mixture was quenched by the addition of 3 H aqueous HCI and 
partitioned between ethyl acetate and 3 N aqueous HCI. The aqueous phase 
was extracted with an additional portion of etii^ acetate, and the combined * 
organic phases were washed viilh brine, dried, filtered and concentrated. The 

15 residue was purified by column chromatography on Si02 (15 g) eluting with 
97:2:1 going to 94:5:1 CHCIs-metiiariol-acetic acid and subsequentiy 
lyophilized to give 30 mg (97%) of the title compound as a fluffy lyophiiate. iH 
NMR (300 MHz. CDCI3) 5 8.06 (s, 1H). 8.05 (s, 1H), 7.65 (s, 1H), 7.34 (m, 7H), 
7.12 (m, 2H), 7.01 (m, 5H), 4.71 (m. 4H), 4.36 (d, 2H). MS (DCI. NH3) m/e 485 

20 (63%); 468 (1 00%). HRMS (FAB+): calcd for C29H26NO5 (MH+): 468.1 81 1 . 
Found: 468.1808. 

Example 115 

3-rN-Benzvl-N-4-Dhenoxvben2vlaminocarbonvn-5.fQr mvlben2o!c aniri 

25 

Example 11 5A 

3-rN-Ben2vl-N.4-phenoxvbenzvlaminocarbon vn-5-formvlben2oic acid meth yl 

ester 

To a stin-ed solution of the 151 mg (0.31 mmol, 1.0 eq.) of ttie compound 
30 resulting from Example 1 14 in 5 mL of 10% acetonitrile in CH2CI2 was added 
54 mg (0.46 mmol, 1.6 eq.) of N-methylmorphoIine followed by 300 mg of active 
4A molecular sieves, and stirring was continued for 15 minutes. To this 
suspension was added 6 mg (0.016 mmol, 0.05 eq.) of TRAP and the mixture 
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stirred for an additional 45 minutes during which time it turned from green to 
blacic To the suspension was added cellte (-1 g) and 15 mL of ethyl ether, and 
vigorous stirring was continued for 2 minutes, and then the suspension was 
fillersd through a 1/2" X 1" pad of SIO2 (prewetted with ether) and washed 
generously with ether. The filtrate was concentrated and the residue purified by 
column chromatography on SIO2 (20 g) eluting with 35% ethyl acetate in 
hexanes to give 103 mg (69%) of the titie compound as a white foam. 1 H NMR 
(300 MHz., CDCI3) 8 10.04 (s, 1H), 8.55 (t, 1H), 8.39 (t, 1H), 8.17 (t, 1H), 7.37 
(m, 7H), 7.1 1 (m, 2H), 7.02 (m. 5H), 4.72 (bd, 2H), 4.38 (bd, 2H). 3.95 (s, 3H). 
MS (DCI, NH3) m/e 497 (98%); 480 (100%). 

Example 11 SB 

3-rN-Ben2vl-N-4-nhftnoxvbenzy!amlnocarbonv n-5-formv>hftn7ni^ 
Using the procedure of Example 114B and the compound resulting from 
Example 115A, the title compound was prepared. iH NMR (300 MHz., CDCI3) 
6 10.04 (s. IN), 8.61 (s, 1H). 8.44 (t, 1H).-8.21 (s, 1H), 7.38 (m, 7H), 7.13 (m, 
2H), 7.02 (m, 5H). 4.74 (d. 2H), 4.40 (d. 2H). MS (DCI, NH3) m/e 483 (75%); 
466(100%). HRMS(FAB+): calcd for C29H24NO5: 466.1654. Found: 
466.1655. 

Example 116 

3-rN-Ben2vl-N.4-DhenQyy benzvlaminf>narbonvn-S.(M - 
hvdroxviminofomnvnbengole arid 

Example 116A 
3-rN-Ben2Vl-N-4-phenQxvbenzvlaminoca rbQnvn-S.(M- 
. hvdroxviminofonnnvnbenzol c acid methvl flgfor 
To a stin-ed solution of 200 mg (0.42 mmol, 1.0 eq.) of the compound 
resulting from Example 1 15A in 4 mL of methanol was sequentially added 41 
mg (0.50 mmol, 1.2 eq.) of sodium acetate and 35 mg (0.50 mmol, 1.2 eq.) of 
hydroxylamine hydrochloride. After stlning for an additional hour, the mixture 
was partitioned between ethyl acetate and H2O. The organic phase was dried, 
filtered and concentrated to give 200 mg (99%) of the title compound as a white 
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foam. 1H NMR (300 MHz., CDCI3) 8 8.23 (t, 1H), 8.12 (t, 1H), 7.94 (t, 1H), 7.63 
(s, 1H), 7.36 (m, 7H), 7.13 (m, 2H), 7.01 (m, 5H), 4.72 (m, 2H), 4.39 (m, 2H). 
3.92 (s, 3H). MS (DCI, NH3) m/e 495 (60%); 21 3 (1 00%). 

5 Example 116B 

3.rN-Benzv»-N-4-Dh6noxvben2vlam inocarbQnvl]-fi.(N . 
hydroxviminoformvl^benzoic acid 
To a stirred solution of 30 mg (0.058 mmol, 1.0 eq.) of the compound 
resulting from Example 1 16A In 1 mL of methanol was added 0.1 mL (0.4 mmol. 
10 6.5 eq.) of 4 H aqueous NaOH solution and stim'ng was continued for 2 houis. 
The reaction was quenched by the addition of 1 mL of 3 M aqueous HCI and 
poured into water and extracted 2x with ethyl acetate. The combined organic 
phases were washed with brine, dried, filtered and concentrated to give 29 mg 
(103%) of the title compound as a white foam. i|4 NMR (300 MHz., CDCI3) 5 
15 8.28 (t, 1H), 8.20 (t, 1H), 8.12 (s. 1H), 7.94 (s, 1H), 7.31 (m, 7H), 7.13 (m, 2H), 
7.02 (m, 5H), A.72 (bd, 2H), 4.40 (bd, 2H). MS (DCI, NH3) m/e 498 (42%); 481 
(100%). Anal caicd for Q29H24N2OS • 0.56 H2O: C, 72.49; H, 5.03; N, 5.83. 
Found: C, 71 .00; H, 5.35; N, 5.55. 

20 Example 117 

3-rN-Benzvl-N-4-Dhenoxvbenzvlaminocarfaonyn- 5.f 1 H-tetraynlynbengoin q r |ri 

methyl ester 

Example 117A 

25 3-rN-Benzvl-N-4-Dhenoxvbenzylamino carfaonvl1-5-cvanoben7ni<? acid mflf hyi 

ester 

To a stined solution of 171 mg (0.33 mmol, 1.0 eq.) of the compound 
resulting from Example 1 16A In 3 mL of acetonitrile at -10 "C were sequentially 
added 0.14 mL (0.99 mmol, 3.0 eq.) of triethylamlne and 29 ^L (0.37 mmol, 1.1 
30 eq.) of methanesulfonyl chloride. The cold bath was removed and the mixture 
stirred for 2 hours. The yellow mixture was partitioned between H2O and ethyl 
acetate. The combined organic extracts were dried, filtered and concentrated. 
The residue was purified by column chromatography on Si02 (20 g) eluting 
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wlth 20% ethyl acetate In hexanes to give 123 mg (76 %) of the title compound. 
1H NMR (300 MHz., CDCIa) 5 8.34 (m; 2H), 7.90 (s, 1H), 7.38 (m. 7H), 7.13 (m, 
2H), 7.02 (m, 5H), 4.72 (bd, 2H). 4.36 (bd, 2H), 3.95 (s, 3H). MS (DCI, NH3) m/e 
494 (100%); 477 (85%); 217 (40%); 200 75%); 183 (93%). 

5 

3-rN-Benzvl-N-4-phenoxvbenzvlamjnoearfaon Yn-5-ri f^tBtrazoM^benyoFft ariri 

methyl ester 

A mixture of 120 mg (0.25 mmol, 1.0 eq.) of the compound resulting from 
10 Exarnpie 1 17A, 98 mg (1 .50 mmol, 6.0 eq.) of NaNs and 206 mg (1 .50 mmol, 
6.0 eq.) of Etsl^-HCl in 3 mL of DMF was heated in an oil bath at 100 <*C for 3 
hours. The cooled reaction mixture was partitioned between 3 H aqueous IHCI 
and ethyl acetete. The aqueous phase was extracted with 2 additional portions 
of ethyl acetate, and the combined organics were washed with 3 portions of 
15 water and 1 portion of brine, dried, filtered and concentrated. The residue was 
purified by column chromatography on Si02 (20 g) eluting with 97:2:1 CHCI3- 
methanol-acetlc acid to give 128 mg (98%) of the title compound as thlcl( oil. A 
portion of this material was lyophilized for analysis. iH NMR (300 MHz., 
CDCI3) 5 8.77 (s, 1H), 8.44 (s, 1H), 8.18 (s, 1H), 7.36 (m, 7H), 7.15 (m. 2H), 
20 7.04 (m, 5H), 4.83 (bd. 2H). 4.51 (bd, 2H), 3.90 (2s (due to Isomeric tetrazoles), 
3H). MS (DCI, NH3) m/e 520 (95%); 183 (100%). Anal calcd for C30H25N5O4 - 
0.61 H2O: C, 69.35; H, 4.85; N, 13.48. Found: C, 67.92; H, 4.93; N, 13.21. 

Example 118 

25 3-rN-Benzvl-N-4-Dhenoxvben2vlaminocarbonvn-5-MWet ra2olvl^ben7nin arid 
Using the procedures of Example 116B and the compound resulting 
from Example 1178. the title compound was prepared. 1H NMR (300 MHz., 
CDCI3) 5 8.65 (s, 1H), 8.44 (s, 1H), 8.21 (s. 1H), 7.32 (m, 7H), 7.09 (m, 2H), 6.98 
(m, 5H), 4.80 (bd, 2H), 4.46 (bd, 2H). MS (DCI, NH3) m/e 523 (10%); 506 

30 (100%); 415 (20%); 366 (15%). Anal calcd for C29H23N5O4 • 0.75 H2O: C, 
68.90; H, 4.85; N, 13.85. Found: C, 67.19; H, 4.91; N, 13.16. 
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Examole 119 

3-rN-Benzvl.N-4- phenoxvb6nzvlaminoearbonvn-5-fN- 
hvdroxvaminocarbonynbenzoiG acid 
To a stirred solution of 99 mg (0^ mmol, 1.0 eq.) of tlie compound 
5 resulting from Example 1 1 4A In 2 mL of CH2Cl2^at 0 'C were sequentially 
added 46 jiL (0.42 mmol, 2.10 eq.) of N-methylmorpholine and 27 ^iL (0.21 
mmol, 1 .05 eq.) of isobutylchlorofomnate, and the solution was stirred for 30 
minutes. To the reaction mixture was added 32 mg (0.22 mmol, 1.1 eq.) of O- 
tert-butyldimethylsllyl-hydroxylamine-HCi and stimng was continued for 2 

10 hours. The reacb'on mixture was concentrated, the residue was dissolved in 2 
mL of THF, and 1 mL of 1 1I aqueous HCI was added, The mixture was stirred 
overnight and partitioned between ethyl acetate (3x) and water. The combined 
organic phases were washed with brine, dried, filtered and concentrated. The 
crude residue was dissolved in 2 mL of 1 :1 THF methanol, 0.5 mL of 4 N 

15 aqueous NaOH solution was added, and the mixture was stirred overnight The 
reactioii mixture was acidified with excess 3 H aqueous HCI and poured Into a 
separatory funnel containing water and ethyl acetate. The aqueous phase was 
extracted with 2 additional portions of ethyl acetate, and the combined organic 
phases were washed with brine, dried, filtered and concentrated. The residue 

20 was purified by column chromatography on SiOa (15 g) eluting with 94:5:1 
CHCIs-methanol-acetIc acid to give 37 mg (37%) of the title compound as a 
white foam. Lyophilizatlon gave a white powder. NMR (300 MHz., DMSO- 
de) 5 8.36 (s, 1H), 8.04 (s, 1H), 7.96 (s, 1H), 7.35 (m, 7H), 7.13 (m, 3H), 6.99 (m, 
4H), 4.62 (bd, 2H). 4.44 (bd, 2H). MS (DCI, NH3) m/e 497 (100%); 453 (18%); 

25 183 (45%); 117 (22%); 111 (31%). Anal calcd for C29H24N2O6 • 1.18 H2O: C, 
70.15; H, 4.87; N, 5.64. Found: C, 67.27; H, 4.90; N, 5.14. 
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Example 120 

S-rN-Benzvl-N-4-Dhenoxvbenzvlaminocar bonvlamtnn|hQnzene.ia. 

dicarboxvlic aeld 

5 Example 120A 

5-rN-Ben2vl-N-4-DhenoxvbQn2vlamin ocarfaonvlaminr>].f ,^'^- 
dimethoxvcarfaonvfbanyftna 
To a stirred solution of the compound resulting from Example 11 OA (238 
mg, 1.0 mmol, 1.0 eq.) in 10 mL of dry dioxane was added 0.24 mL (2.2 mmol, 
10 2.2 eq.) of N-methylmorphollne followed by 0.24 mL (1.1 mmol, 1.1 eq.) of 
diphenylphosphoryl azide, and stining was continued for 1 hour. The resulting 
solution was heated to 80 "C for 1 hour and then allowed to cool to room 
temperature. To the yellow/brown solution was added 358 mg (1.1 mmol, 1.1 
eq.) of N-benzyl-N-(4-phenoxyben2yOamlne-HCI and the suspension stirred at 
15 room tismperature for 12 hours and at reflux for 4 hours. The cooled reaction 
mixture was concentrated and the residue purified by column chromatography 
on SiOa (25 g) eluting with 30% ethyl acetate in he)anes to give 299 mg (57%) 
of the title compound as a white foam. NI\4R (300 MHz., CDCI3) 5 8.32 (t, 
1H). 8.12 (s, 1H), 8.11 (s, 1H), 7.33 (m, 9H), 7.12 (m. 1H), 7.03 (m. 4H), 6.53 (s. 
1 H), 4.62 (s, 4H), 3.90 (s, 3H). MS (DCI, NH3) m/e 542 (10%); 290 (100%)- 270 
(12%). 

Example 120B 

5-rN-Ben2vl-N-4-Dhenoxybenzvlamino carbonvlamino1ben7'enq-i ,^q- 

dicartjoxvlic acid 
Using the procedure described In Example 112 and the compound 
resulting from Example 120A, the title compound was prepared. 1H NMR (300 
MHz., CD3OD) 8 8.32 (m, IN). 8.30 (m. 2H). 7.31 (m. 9H). 7.09 (m, 1H), 6.96 
(m, 4H), 4.64 (s. 2H), 4.60 (s, 2H). MS (FAB+) m/e 497 (62%); 405 (30%); 289 
(18%); 183 (28%); 154 (100%); 136 (85%); 107 (30%). MS (FAB-): 495 (M-H, 
70%); 459 (18%); 306 (30%); 199 (28%); 168 (28%); 153 (100%). HRMS: 
calcd for C29H25N2O6: 497.1713. Found: 497.1708. 



wo 96/34851 



PCT/DS96/06193 



-129- 
Exampte 121a 

54N-Ben7vl.M-iUphftnowben?vlaminosulfonvn-3 -m6thoxyftarbonvlbap y^j>> 

acid and 

Example 121b 

g-fN'Benzyl-N-4-phenoxvbeh2vlaminosulfonvnb6n7ftna.i .a-diftarhn^ j^ 

Example 121 A 
3.5-Bisrmethoxvcar faonvnbenzenesulfonyl nhlnr| ^o 
To a stimed suspension of 548 mg (2 mmol, 1 eq.) of 3,5- 
bls(methoxycarbonyl)-benzenesulfonlc acid In 10 mL of 1,2-dlchloroethane 
was added 0.30 mL (4 mmol, 4 eq.) of thlonyl chloride and 2 drops of DMF. The 
mixture was then heated to reflux for 20 hours whereupon an additional 0.30 
mL (4 mmol, 4 eq.) of thlonyl chloride was added. After 3 more hours at reflux, 
the suspension was filtered while hot and concentrated to give 31 1 mg (63%) of 
the title compound as a white solid. 1H NMR (300 MHz., CDCI3) 5 9.02 (m, 
1H), 8.86 (m, 2H). 4.03 (s, 6H). MS (DCI, NH3) m/e 327 (40%); 310 (100%)- 
212 (70%). 

Example 121B 
3.5-BlsfmethoxvcarbQn yn-1-rN-ben7y1.M.f 4- 
phenoxvbenzvn^b enzenasulfonairif Hp 
To a stinred suspension of 358 mg (1.1 mmol, 1.1 eq.) of N-benzyI-N-(4- 
phenoxyben2yl)amlne-HCI In 5 mL of CH2CI2 at 0 *C was added 0.42 mL 2.4 
mmol, 2.4 eq.) of Hunlgs base. After stining the mixture for 5 minutes, a 
solution of the compound resulting from Example 121 A (292 mg, 1.0 mmol, 1.0 
eq.) In 5 mL of CH2Ci2 was added dropwise, the solution was stin-ed 20 
minutes at 0 "C and overnight at room temperature and concentrated to 
dryness. The residue was purified by careful column chrmoatography on Si02 
(25 g) eluting with 25% ethyl acetate In hexanes to give 321 mg (59%) of the 
title compound as a white foam. ""H NMR (300 MHz., CDCI3) 5 8.84 (m, 1H), 
8.58 (m, 2H), 7.34 (m, 2H), 7.23 (m, 3H), 7.14 (m, 3H), 7.06 (m, 2H), 6.95 (m,' 
2H), 6.86 (m, 2H), 4.42 (s, 2H), 4.37 (s, 2H). 3.99 (s, 6H). MS (DCI, NH3) m/e 
563 (40%); 288 (30%); 217 (47%); 200 (100%). 
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Examole 121 a 

5-rN-Ben7Vl-N-4-Dhenoyvb6nzvlamfnosulf onvn-3-mRt?^9XvcarfaQnY|^ on7;»?^ 

acid and 

5 Example 121b 

5-rN-Benzvl-N-4-Phftnoxvbenzviaminosulfonvnhe n2ene-1 .fl-rilnar^oxvlic aci^ 
To a solution of 310 mg (0.57 mmol, 1.0 eq.) of the compound resulting 
from Example 121 B In 7.5 mL of THF at 0 "C was added a solution of 36 mg 
(0.85 mmol, 1.5 eq.) of LIOH-H2O in 2.5 mL of H2O. Methanol was added to 

10 obtain a homogeneous solution and the mixture was stirred for 2 hours and 
quenched by the addition of 3 N aqueous HCI. The quenched mixture was 
partitioned between ethyl acetate (2x) and 3 M aqueous HCI. The combined 
organic phases were washed with brine, dried, filtered and concentrated. The 
residue was purified by column chromatography on Si02 (25 g) eluting with 

15 98:1 .5:0.5 CHCIa-methanol-acetic acid to give 151 mg (50%) the monester 
121a as a white foam. NMR (300 MHz., DMSOde) 5 8.62 (t, 1H), 8.41 (t, 
1H), 8.34 (t. 1H), 7.38 (m. 2H), 7.23 (m. 3H). 7.15 (m. 5H), 6.88 (m, 2H). 6.82'(m, 
2H), 4.44 (s, 2H). 4.39 (s, 2H), 3.93 (s, 3H). MS (FAB+) m/e 531 (70%); 183 
(60%); 154 (100%); 136 (70%). MS (FAB*): 530 (95%); 306 (59%); 305 (58%); 

20 168 (40%); 153 (100%); 122 (18%). Anal calcd for C29H25NO7S: C, 65.53; H,' 
4.74; N, 2.63. Found: C, 65.78; H, 4.82; N, 2.60. Furth 

Further elution with 94:5:1 CHCIa-methanol-acetic acid gave 123 mg 
(42%) of the diacid 121b as a white solid. 1H NMR (300 MHz., DMSO-de) « 
8.63 (t. 1H), 8.39 (m. 2H), 7.38 (m, 2H). 7.24 (m, 3H), 7.16 (m, 5H), 6.88 (m, 2H), 

25 6.81 (m, 2H), 4.43 (s, 2H), 4.38 (s, 2H). MS (FAB+) m/e 540 (15%); 517 (M+, 
40%); 307 (20%); 183 (45%); 154(100%); 136(75%); 107(25%). MS (FAB.): 
516 (84%); 30650%); 305 (48%); 246 (17%); 199 (36%); 168 (39%); 153 
(100%); 122 (18%). Anal calcd for C28H23NO7S: C. 64.98; H, 4.48; N, 2.71. 
Found: C, 74.79; H, 4.65; N, 2.52. 
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Example 122 

4-fN-Benzvl-N-4-Phenoxvben2vlaminQnar honvlamin^].p . 
carboxvmethoxvbengoic nftjr^ 

Example 122A 
A-t-Butoxycarbon vlamtnosaliq/lift ff rfrf 
To a stirred suspension of 3,82 g (25 mmol, 1 eq.) of 4-amlnosaIicyIic 
add in 100 mL of 3:1 THF-H2O was added 1 0.36 g (75 mmol. 3 eq.) of K2CO3 
in 50 mL of H2O. After sHrring for an additional 10 minutes, a solution of 6.54 g 
(30 mmol, 1.2 eq.) of dl-t-butyl-dlcart)onate In 50 mL of THF was added and the 
biphasic mixture stined vigorously for 72 hours. The mixture was concentrated 
to remove the THF, and the aqueous phase was carefully acidified with 3 K 
aqueous HCI. This mixture was then extracted with 3 porfions of ethyl acetate 
and the combined organic phases were washed with brine, dried, fiftered, and 
concentrated. The resulting brown solid was recrystallized from toluene/ethyl 
acetate to give 3.54 g of the title compound as a light brown solid. 1H NMR 
(300 MHz.. CDCI3) 5 10.53 (s. 1H), 8.82 (d, 1H). 7.07 (d. 1H), 6.92 (dd, 1H), 
6.71 (bs. 1H), 1.54 (s, 9H). MS (DCI, NH3) m/e 271 (100%); 236 (10%)- 215 
(20%); 136 (38%). 

Example IgPR 
4-t-Butoxvcarbonvlamln osalfcvlic anlri methyl fta^ or 
To a stin-ed solution of 1.68 g (6.63 mmol) of the compound resulting 
from Example 122A In 20 mL of 10% methanol in ether at 0 »C was added 
excess trimethylsilyI-CH2N2. (TMS CH2N2) The yellow solution was stirred at 
0 for 30 minutes and at room temperature for 30 minutes and the excess 
TMSCH2N2 was quenched by the addition of excess acetic acid. The solution 
was concentrated and the residue recystallized from hexanes to give 1.31 g 
(75%) of the title compound as a white solid. 1H NMR (300 MHz. CDCI3) 5 
10.84 (s, 1H), 7.74 (d, 1H). 6.98 (d. 1H). 6.93 (dd, 1H), 6.57 (bs, 1H), 3.92 (s, 
3H), 1.53 (s, 9H). MS (DCI, NH3) m/e 285 (100%); 268 (18%); 229, (30%). 
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4-ft-Butoxvcarbonvlamino^.2-methQXVcarbonvlmethoxvbe n2oic acid methyl 

ester 

To a stirred solution of 267 mg (1.0 mmol. 1.0 eq.) of the compound 
5 resulting from Example 122B in 2 mL of DMF at room temperature were 
sequentially added 0.1 1 mL (1 .2 mmol, 1 2. eq.) of methyl bromoacetate aind 
152 mg (1.1 mmol, 1 .1 eq.) of K2CO3, and the suspension was vigorously 
stin^d for 12 hours. The mixture was partitioned between water and ethyl 
acetate (2x). The combined organic phases were washed with 2 portions of 

10 water and 1 portion of brine, dried, filtered and concentrated. The residue was 
purified by column chromatography on SIO2 (25 g) eluting with 30% to 50% 
ethyl acetate in hexanes to give the title compound as a thick oil. 1 H NMR (300 
MHz.. CDCI3) 57.83 (d, 1H), 7.27 (d. 1H). 6.83 (dd, 1H), 6.64 (bs, 1H), 4.74 (s. 
2H), 3.88 (s, 3H), 3.82 (s, 3H), 1.5,( s, 9H). MS (DCI, NH3) m/e 357 (100%); 340 

15 (55%); 283 (15%). 

gxatpplQ 1g2P 

4-Amino-2-methoxvcarbonylmethoxvbenzQic acid methvl ester 
The compound resulting from Example 122C (250 mg) was dissolved in 
20 2 mL of 4 H HCL in dioxane and stirred for 8 hours. The resulting solution was 
concentrated to dryness to give 177 mg (100%) of the title corhpound as a thld< 
oil. 1H NMR (300 MHz., CDCI3) 5 7.74 (bd, 1H). 7.09 (m. 2H), 4.72 (s. 2H), 3.88 
(s, 3H). 3.71 (s, 3H). MS (DCI, NH3) m/e 257 (100%); 240 (80%). 

25 Example 122E 

N-Benzyl-N-(4-phenoxyben2ylVcarbamoyl chloride 
To a suspension of 3.26 g (10 mmol, 1.0 eq.) of N-ben2yl-N-(4- 
phenoxybenzyI)-amine-HCI in 50 mL of toluene was added 100 mL of 4 H 
aqueous NaOH, and the mixture was vigorously stirred until all of the solid 
30 dissolved (-30 minutes). To the resulting clear, biphasic mixture was added 
7.8 mL of a 1.93 M solutuon of phosgene in toluene (15 mmol, 1.5 eq.) 
dropwise. A precipitate formed immediately, and the mixture was vigorously 
stirred until all of the solid had dissolved (- 30 minutes). The layers were 
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separated, and the organic phase was dried, filtered and concentrated to give 
an oil that solidified on standing (3.42 g, 97%). This material was used without 
further purification. 1H NMR (300 MHz., CDCI3) 6 7.47 (m, 4H), 7.25 (m, 6H), 
7.13 (m, 1H), 7.02 (m, 3H), 4.63 (d, 2H), 4.52 (d, 2H). MS (DCI, NH3) nVe 370, 
6 351,290,224,217,200,183. 

Example 122F 
4-rN-Ben2vl-N-4-Dhenoxvbenzvlami nocarfaon\/laminft|.p. 
methoxvcarbonvlmethoxvbe nzoic aeid mathy l cetor 

10 To a stirred solution of 175 mg (0.63 mmol, 1.0 eq.) of the compound 

resulting from Example 122D In 2 mL of pyridine was added sequentially, 1 9 
mg (0.16 mmol, 0.25 eq.) of DMAP and 268 mg (0.76 mmol, 1.2 eq.) of the 
compound resulting from Example 122E, and the mixture was stirred at room 
temperature for 5 houre, at 55 •C for 16 houre and 24 hours at 100 'C. The 

15 cooled reaction mixture was poured into 3 R aqueous HCI and extracted with 3 
portions of ethyl ether. The combined organic extracts were washed 3x with 3 
M aqueous HCI and once with brine, dried, filtered, and concentrated. The 
residue was purified by column chromatography on SIO2 (20 g) eluting with 
40% ethyl acetate in hexanes to give 25 mg (7%) of the title compound as an 

20 oil. 1H NMR (300 MHz., CDCI3) 6 7.76 (d. 1H). 7.24 - 7.43 (m, 10H). 7.12 (m, 
1H). 7.01 (m. 4H), 6.52 (m, 2H), 4.73 (s, 2H). 4.60 (s, 4H), 3.87 (s, 3H), 3.81 (s. 
3H). MS (DCI, NH3) m/e 572 (40%); 555 (18%); 290 (100%); 283 (78%). 

Example 122G 

25 4-rN-Benzvl-N-4-pheno xvbenzvlaminocarbonY|qpr)if^ ft].p. 

cari30Xvm6tho)cybRn7nir; j^^fr^ 

Using the procedure described in Example 112 and the compound 
resulting from Example 122F, the title compound was prepared as a lyophilate 
1H NMR (300 MHz., CDCI3) 5 7.92 (d, 1H). 7.24 - 7.43 (m. 10H), 7.12 (m, 1H), 
30 7.01 (m, 4H), 6.52 (m, 1H), 4.82 (s, 2H), 4.63 (s. 4H). MS (FAB+) m/e 527 (45%); 
509 (39%); 183 (20%); 154 (100%); 136 (80%). Anal calcd for C30H26N2O7 • 
1.26 H2O: 0, 68.43; H, 4.98; N, 5.32. Found: C, 65.69; H, 5.44; N, 4.53. 
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Examole 123 

5-fN-Ben2yl-N-4-phenoxybenzylaminocarbonylamino]-9- 
carboxvmethoxvbenzoic acid 
The title compound was prepared starting with 5-aminosalicyiic add and 
5 using the procedures descrit>ed in Example 122. ""H NI^R (300 MHz., CDCI3) 5 
7.62 (m, 2H), 7.21 - 7.46 (m, 8H), 7.11 (m. 1H), 7.02 (m, 5H), 6.88 (m, 1H), 6.40 
(bs. 1H), 4.74 (bs, 2H), 4.61 (m, 4H). MS (FAB+) m/e 527 (37%); 307 (22%); 
183 (18%); 155 (26%); 154 (100%)V 136 (67%). Anal calcd for C30H26N2O7 • 
0.23 H2O: C, 68.43; H, 4.98; N, 5.32. Found: C, 67.91; H, 5.27; N, 5.33. 

10 

Example 124 

4-ri-f4-PhenoxvDhenvn-2-Dhenvlethoxv1benzene-1 .g-diea rboxvlie aelri 

Example 124A 

15 1-f4-PhenoxvDhenvn-2-ph envlethanol 

To a solution of 595 mg (3 mmol, 1 eq.) of 4-phenoxybenzaldehyde in 6 
mL of THF at -10 "C was dropwise added 2.25 mL of a 2.0 M solution of 
benzylmagnesium chloride (4.5 mmol, 1.5 eq.) in THF. The solution was stirred 
at -10 "C for 1 hour and quenched by the careful addition of saturated aqueous 

20 NH4CI. The cloudy mixture was partitioned between dilute aqueous HCI and 
ethyl acetate. The organic phase was washed with brine, dried, filtered and 
concentrated. The residue was purified by column chromatography ort Si02 (25 
g) eiuting with 10% ethyl acetate In hexanes to give 580 mg (67%) of the title 
compound as an oil. ""H NMR (300 MHz., CDCI3) 5 7.18 - 7.40 (m, 10H), 7.11 

25 (m, 1 H), 7.00 (m, 3H), 4.90 (m, 1 H), 3.03 (dd, IN), 3.01 (dd, IN), 1 .94 (bs,.1 H). 
MS (DCI, NH3) m/e 308 (12%); 290 (MH+, 63%); 273 (100%). 

Example 124B 

4-ri -M-PhenQxvphenyn-2-phenvl6thoxvTbenzen6 -1 .2-diearfaoxylic acid dimethyl 
30 ester 

To a stirred solution of 145 mg (0.5 mmol, 1.0 eq.) of the alcohol resulting 
from Example 124A in 8 mL of CH2CI2 at 0 "C were sequentially added 210 mg 
(1 .0 mmol, 2.0 eq.) of 4-hydroxydimethyiphthalate and 328 mg (1-25 mmol, 2.5 
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eq.) of triphenylphosphlne. To this solution was added a solution of 0.20 mL 
(1.25 mmol, 2.5 eq.) of diethyl azodlcarboxylate In 2 mL of CH2CI2 dropwise. 
The yeflow solution was stirred for 1 hour at 0 *C and for 30 minutes at room 
temperature. The reaction mbclure was concentrated to diyness and the residue 
5 purified by column chmioatography on SIO2 (20 g) eluting with 15% ethyl 
acetate In hexanes to give 130 mg (54%) of the title compound as a thick oil iH 
NMR (300 MHz., CDCI3) 5 7.67 (d, IH), 7.34 (m. 2H), 7.07 - 7.30 (m. 8H), 7.01 
(m. 3H), 6.93 (d, 2H), 6.86 (dd. IH), 5.35 (m, IH), 3.88 (s, 3H), 3.83 (s, 3H), 3.32 
(dd, IH), 3.11 (dd, IH). MS (DCI, NH3) m/e 500 (50%); 483 (100%); 292 (77%)- 
10 273 (63%); 239 (28%). 



Example 124C 

4-ri-f4-Phenoxvnhenvn.g-phanvt6thQw)bftn7ft nB-1 ■g.riir.aft >nvYif>> p^|^ 
The title compound was prepared using the procedures described In 
15 Example 1 12 and the compound resulting from Example 124B. iH NMR (300 
MHz., CDCb) 5 7.90 (m, IH), 7.34 (m. 2H). 7.07 - 7.38 (m, 8H). 6.85 - 7.06 (m, 
6H), 5.38 (m, 1H), 3.36 (bdd, IH), 3.11 (bdd. IH). MS (FAB+) m/e 493 (10%;' 
477 (23%); 455 (30%); 273 (100%); 180 (58%); 154 (80%); 136 (66%). Anal 
cald for C28H22O6 • 0.63 EtOAc: C, 73.99; H, 4.88. Found: C, 71 .89; H, 5;51 . 

Example 125 

2-Anvloxvcarbonvl-4.5-din arboxvlic anhvdride-N-bftn7Yf . n -(4. 
DhBnoyYbBnyYl )ben2amidft 
Under N2, a solution of 1,2,4,5-benzenetetracarboxylic dianhydride 
(0.242 g, 1.00 mmol) in anhydrous THF (10 mL) was cooled to 0 "C and 
subsequently treated In a dropwise manner with a solution of N-benzyl-N-(4- 
phenoxybenzyOamine (0.289 g, 1.00 mmol) and DBU (0.171 g, 1.10 mmol) In 
anhydrous THF (10 mL). After 30 minutes aliyi Iodide (0.514 g, 3.00 mmol) was 
added, and the reaction mixture was allowed to wami to ambient temperature. 
After 14 houre the reaction mixture was concentrated under reduced pressure, 
and the residue was dissolved In EtOAc (4 mL). The soluHon was extracted 
with 1 N aqueous HCI (2x3 mL). dried (Na2S04). and then concentrated under 
reduced pressure to provide a tan foam. Flash column chromatography eluting 
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with 80:20 to 70:30 hexane:EtOAc afforded compound the title compound 
(0.065 g, 11% yield). ""H NMR (300 MHz, CDCIa) 5 4.20 (d, 2 H), 4.60-4.75 (m, 
4 H), 5.22-5.42 (m. 2 H), 5.83-6.04 (m. 1 H), 6.85-7.40 (m, 15 H), 8.02 (m, 1 H). 
LRMS(DCI):548(M+H)+ 

5 

gxample 126a 

g-AIMoxvcarbonvM.R-riinarboxvl-N ^benTvl-N-M-Dhenoxvbenzvn-benzamide 

and 
Example 126b 

10 2-AllvlQxvearbonyl-4-ben7 ylQyvcarfaony1-5-carboxvl-N-ben2vl-N-(4- 

p}lfin"*VbenzylVben2amlde and 
2-AI!vloxvcarbonvl-5-b6nzy ioxycarbonvl-4-carboxvl-N-ben2yl-N-(4- 

Ptigpftyyhanzvn.ben2amlde 
Under a N2 atmosphere, a solution of 1,2,4,5-benzenetetracarboxyilc 

15 dianhydride (0.242 g, 1 .00 mmol) in anhydrous MeCN (10 mL) was cooled to 
0 and subsequently treated in a dropwise manner with a solution of N- 
ben2yl-N-(4-phenoxybenzyl)amlne (0.289 g, 1.00 mmol) and DBU (0.171 g, 
1.10 mmol) in anhydrous MeCN (10 mL). After 30 minutes, ally! iodide (0.514 
g, 3.00 mmol) was added, and the reaction mixture was heated to reflux for 4 

20 hours. After cooling to ambient temperature, the reaction mixture was treated 
with benzyl alcohol (0.437 g, 4.00 mmol) and retumed to reflux. After 14 hours 
the reaction mbcture was concentrated under reduced pressure, and the 
residue was dissolved in EtOAc (4 mL). The solution was extracted with 1 H 
aqueous HCI (5x2 mL), dried (Na2S04) and concentrated under reduced 

25 pressure to provide a dark oil. Flash column chromatography on acidic silica 
gel, prepared by stirring In 2% H3PO4 in MeOH for 5 hours followed by filtration, 
eluting with 70:30 going to 60:40 hexane-EtOAc afforded, after tyophiilzation 
from CH3CN-H2O, a mixture of the title compounds 126b as a white powder 
(0.322 g, 49% yield). 1 H NMR (300 MHz, CDCI3) 6 4.1 1-4.23 (m, 2H), 4.62-4.82 

30 (m, 4H), 5.25-5.43 (m, 4H). 5.88-6.04 (m, 1H), 6.84-7.18 (m, 7H), 7.20-7.41 (m. 
12H), 7.63 (m, 1H of one isomer), 7.82 (m, 1H of second isomer), 8.40 (m, 1H of 
second isomer), 8.52 (m, 1H of first isomer). LRMS (DCI) m/e 656 (M+H)+. 
Further elution provided compound 126a (0.021 g, 4% yield). iH NMR (300 
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MHz. CDCI3) 5 4.18 (d, 2H), 4.62-4.82 (comp, 4H). 5.23-5.42 (oomp. 2H), 5.95- 
6.03 (m, 1H), 6.95-7.40 (comp, 14H), 7.70 (s, 1H), 8.50 ($, 1H), 10.58 (br s, 2H). 
LRMS (DCI) m/e 566 (M-hH)^ 

5 Example 127 

2-Allvloxvcarfaonvl-4.5-d}ben2vfoxvcarfaonvl-N-ben2vl-N-/4.ph enoxvben7yl). 

' benzamtde 

Under a N2 atmosphere, a solution of the compounds resulting from 
Example 125 and 126a (0.141 g, 0.215 mmol), DBU (39.3 mg, 0.258 mmoi), 

10 and benzyl bromide (45.0 mg, 0.258 mmoQ in anhydrous MeCN (0.4 mL) was 
heated to reflux for 22 hours. The reaction mixture was concentrated under 
reduced pressure, and the residue was dissolved in 1:1 EtaO-EtOAc (4 mL). 
The solution was wa^ed with saturated aqueous NaHCOs (4x2 mL) and 1 a 
aqueous HCI (5x2 mL), dried (MgS04). and concentrated under reduced 

15 pressure to provide an oil. Radial chromatography eiuting with 80:20 hexane- 
EtOAc afforded the title compound as a clear, \n'scous oil (94.0 mg, 59% yield). 
1H NMR (300 MHz. CDCI3) 5 4.07-4.22 (m. 2H), 4.61-4.80 (m, 4H), 5.18-5.43 
(m, 6H). 5.85-5.99 (m, 1H). 6.88-7.40 (m, 24H), 7.70 (m, 1H), 8.41 (m, 1H). 
LRMS (DCI) nVe 746 (M-i-H)-^. 

20 

Example 128 

3.4-DibenzviQXVcarbonvl-6-rN-benzvi-N-f4-Dhenoxvbengvt)am inoearfannyl]- 

benzoic acid 

Under a N2 atmosphere, Pd(PPh3)4 (9.34 mg, 0.008 mmol, 1 0 mol %) 
25 was added to a solution of the compound resulting from Example 127 (60.0 
mg, 0.08 mmol) and morpholine (70.4 mg, 0.8 mmol) in THF (0.80 mL). After 1 
hour the reaction mbdure was concentrated under reduced pressure. The 
residue was dissolved in dichloromethane (4 mL), and the solution was 
washed with 2 N aqueous HCI (4x2 mL), dried (Na2S04) and concentrated 
30 under reduced pressure to provide an oil. Rash column chromatography on 
acidic silica gel, prepared by stirring In 2% H3PO4 in MeOH for 5 hours 
followed by filtration, eiuting vin'th 70:30 hexane-EtOAc affonJed, after 
lyophollzation from CHsCN-HzO, the title compound as a white powder (32.3 
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mg, 57% yield). NMR (300 MHz. CDCI3) 5 4.15 (d, J = 16.3Hz, 2H). 4.52- 
4.90 (br, 1H), 5.19-5.25 (m, 4H), 6.83.7.14 (m, 6H), 751-7.40 (m, 19H), 7.71 (m. 
1H), 8.43 (m, 1H). LRMS (DCI) mfe lOB (M+H)+. 

5 Ex^mpl? 129 

3- Ben2vlox\«aifeonvl-6-rN-ben2\^N-f4-Dhenoxvben2vnaminQ earbonyt>1 il. 

dibenzoic acid and 

4- Benzvloxvcarbonvl-6.rN-benzvl-N-f4-phenoxyben2vhaminQ carfaonvl].1 a. 

dibenzoic acid 

10 Under a N2 atmosphere, a soiutibn of benzyl alcohol (0.109 g, 1.00 

mmol) and triethylamlne (0.102 g, 1.00 mmol) in THF (5 mL) was added 
dropwise to a solution of 4,5-dlchlorocarbonylphthallc anhydride (0.136 g, 
0.500 mmol) In THF (5 mL) at -30 "C. After 30 minutes, a solution of N-benzyl- 
N-(4-phenoxybenzyl)amine (0.145 g, 0.500 mmol) and EtsN (51.5 mg, 0.500 

15 mmoO in THF (2.5 mL) was added, and the reaction mixture was allowed to 
warni to ambient temperature. After 45 minutes, the reaction mixture was 
concentrated under reduced pressure, and the residue was dissolved In EtOAc 
(5 mL). The solution was washed with 1 H aqueous HCI (2 x 2 mL), dried 
(Na2S04) and concentrated under reduced pressure to provide crude product 

20 as a white foam. Rash column chromatography on acidic silica gel, prepared 
by stirring in 2% H3PO4 In MeOH for 5 hours followed by filtration, eluting with 
70:30 going to 60:40 hexane-EtOAc afforded a mixture of the title compounds 
as a white powder (0.109 g, 35% yield). ""H NMR (300 MHz, CDCI3) 8 4.15- 
4.25 (m, 2H), 4.25-5.25 (br, 2H), 5.28-5.30 (m, 2H), 6.82-7.10 (comp, 9H), 7.20- 

25 7.40 (comp, 15H), 7.64-7.80 (m, 1 H), 8.25-8.32 (m, 1 H), 1 0.05 (br, 2H). LRMS 
(DCI): 616(M+H)+ 

Exqmpl^ 13Q 

5- fN-f2-Ethoxvbenzvn-N-f4-Dhenoxvbenzvnaminocarbonvnben7ene-i9 4- 
30 tricarboxylie add 

N-2-Ethoxybenzyl-N-(4-phenoxybenzyl) amine was prepared using the 
procedure described for N-benzyl-N-(4-phenoxybenzyl) amine substituting 2- 
ethoxybenzyl amine for benzyl amine. 
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The title compound was prepared by the procedures described in 
Example fusing N-(2-ethoxybenzyO-N-(4-plienoxyben2yl).amine in place of N- 
ben2yl-N-(4-phenoxyben2yOamine. iH NIVIR (DMSO-ds, 300 MHz) S 1.2 (dt, 
3H). 3.90 (dq, 2H), 4.20 (d, 2H), 4.60 (s, 2H), 6.80 - 7.25 (m. 13H). 7.90 (s, 1H), 
8.45 (s, 1H). MS (FAB)+ m/e 570 (M+H)+ and (FAB)- m/e 568 (M-H); 

Example 131 

.5-rN-f3-M9thvlben7VlVN-f4-PtienoxvbenzvnaminQcarh nnvnben7ftnft-i ,p,^ 

tricarboxylic add 

N-34i^ethyIben2yl-N-(4-plienoxyben2yl)amine was prepared using the 
procedure described for N-ben2yI.N-(4-phenoxyben^)-amine substituting 3- 
methylben^ amine for benzyl amine. 

The title compound was prepared by the procedures described fn 
Example 4 using N-(3- methyIbenzyO-N-{4-phenoxyben2yl)-amine in place of 
N-ben2yI.N-(4-phenoxyben2yl)amlne. 1H NMR PMSO-de, 300 MHz) 5 3.8 (s, 
3H), 4.20 (d. 2H). 4.75 (s. 2H), 6.70 -7.60 (m, 13H), 7.80 (d, 1H), 8.45, (d, 1H). ' 
MS (FAB)+ m/e 556 (M+H)+ and (FAB)- m/e 554 (iVI-H)-. 

gxample 13^ 

$-fN-f2.3-DlmethOXVbenzvn-N-f4-Dhenoxvbengvna m inoearhnTT Yn^^op^^Pf- 

1 ■2.4.triearboYy>ir> griH 

N-2,3-Dimethoxybenzy|.N-(4-phenoxybenzyl)amine was prepared using 
the procedure described for N-ben2yl-N-(4-phenoxyben2yl)amine substituting 
2,3-dimethoxyben2yl amine for benzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(2,3-dimethoxybenzyl)-N-(4-phenoxybenzyI)-amlne in 
place of N-benzyi-N-(4-phenoxybenzyOamlne. 1H NMR (Dl^SO-de, 300 MHz) 
5 3.70 (s, 3H), 3.80 (s, 3H), 4.20 (d. 2H), 4.70 (s, 2H), 6.80 - 7.45 (m. 12H), 7.60 
(s, 1H), 8.25 (s, 1H). MS (FAB)+ m/e 586 (M+H)* and (FAB)- m/e 584 (M-H)-. 
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Exampte 133 

5-rN-f4-Methoxvben2vt^N-(4-phenoxvbenzvl^ami nocarbonvnben2ena-1.g,d. 

tricarboxylic acid 

N-4-Methoxyben2yl-N-(4-phenoxybenzyI)amlne was prepared using the 
procedure described for N-benzyl-N-(4-phenoxybenzyI)-amine substituting 4- 
methoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(4- methox\^en2yl)-N-(4-phenoxyben2yl)-amine in place of 
N-ben2yl-N-(4-phenoxyben2yl)amine. ""H NMR (DMSO-dg, 300 MHz) 5 3.75 (s, 
3H), 4.20 (s, 2H). 4.60 (b, 2H), 6.80 -.7.45 (m, 13H), 7.70 (d. 1H), 8.35 (s, 1H). 
MS (FAB)+ m/e 556 (M+H)+ and (FAB)" m/e 554 (M-H)-. 

Example 134 

5-rN-f2.6-Dimethoxvben2VlWN-(4-phenoxvbenzvl^am inocarfaonyqhan7ftn «*- 

1.2.4-triearboxvlicacld 

N-2,6-Dimethoxybenzyl-N-(4-phenoxybenzyl)amine was prepared using 
the procedure described for N-benzyI-N-(4-phenoxybenzyl)amine substituting 
2,6-dimethoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4using N-(2,6-dimethoxybenzyl)-N-(4-phenoxybenzyl)-amine in place 
of N-benzyl-N-(4-phenoxybenzyl)amlne. 1H NMR (DMSO-de, 300 MHz) 5 3.65 
(s, 6H), 4.15 (d, 2H), 4.50 (s. 2H), 6.40 - 7.45 (m, 12H), 7.90 (s, 1H), 8.45 (s, 1H). 
MS (FAB)+ m/e 586 (M+H)+. 

Example 135 

5-rN-f2-n>Hexoxvben2vn-N-r4-phenoxvben2vnami nocarbonvl]hPnzene-1.2.4- 

tricarboxylic acid 

N-2-n-Hexoxybenzyl-N-(4-phenoxybenzyl) amine was prepared using 
the procedure described for N-benzyl-N-(4-phenox^nz^)-amine substituting 
2-n-hexoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2- n-hexoxybenzyI)-N-(4-phenoxyben2yl)-amine in place 
of N-ben2yl-N-(4-phenoxybenzyl)amine. 1H NMR (DMSO-de, 300 MHz) 6 0.90 
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(m, 3H), 1.20 - 1.60 (m, 6H), 3.80 - 4.00 (m. 2H), 4.20 (d, 2H), 4.70 (s, 2H), 6.80 - 
7.25 (m, 13H), 7.90 (s, 1H). 8.45 (s, 1H). MS (FAB)+ m/e 626 (M+H)+ and 
(FAB)-in/e624(M-H)-. 

Example 136 

5-rN-f2-Phenoxvbenzvn-N-f4-Dhenoxvben2vl^aminocarbonvnbfln7ftno.i,p,4- 

tricarfaoxvlic acid 

N-2-Phenoxyben2yl-N-(4-phenoxybenzyOamlne was prepared using tlie 
procedures described for N-benzyl-N-(4-phenoxybenzyO-am{ne substituting 2- 
phenoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2- phenoxyben2yO-N-(4-phenoxybenzyl)-amlne In place of 
N-benzyl-N-(4-phenoxyben2yl)amlne. iH NMR (DMSO-de, 300 MHz) 5 4.20 (d, 
2H). 4.65 (s, 2H), 6.60 - 7.85 (m. 18H). 755 (d. 1H), 8.50 (d, 1H). MS (FAB)+ 
m/e 618 (M+H)+ and (FAB)- m/e 616 (M-H)-. 

Example 137 

5-rN-(2-Phehoxvethvn-N-f4-Dhenoxvben2vnaminoear bonvnbflngenft.l 2. 4- 

tricarfaoxvlic acid 

N-2-Phenoxyethyl-N-(4-phenoxybenzyl)amine was prepared using the 
procedures described for N-benzyl-N-(4-phenoxybenzyl)-amine substituting 2- 
phenoxyethyl amine for benzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(2-phenoxyethyl)-N-(4-phenoxybenzyl)-amine in place of 
N-benzyl-N-(4-phenoxybenzyl)amlne. iH NMR (DMSO-de, 300 MHz) 5 3.20 - 
3.40 (m, 2H), 4.0 (m, 2H), 4.20 (s, 2H), 6.80 - 7.45 (m, 13H). 7.85 (s. 1H), 8.25 
(s, 1H). MS (FAB)+ m/e 618 (M+H)+ and (FAB)- m/e 616 (M-H)-. 
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Exampta ISft 

WN-f2-Mftth0XVDhenethvn-N-r4-nhPnnvyhonrYl^arn}nnr^rhnnY p benyAno,i p .|- 

tricarboxvlie add 

N-2-Methoxyphenethyl-N-(4-phenoxybenzyl)amlne was prepared using 
the procedures described for N.benzyl-N-(4-phenoxyben2yl)amlne substituting 
2-methoxyphenethyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N.(2- methoxyphenethyl)-N.(4-phenoxyben2yI)amine in place 
of N-ben2y|.N-(4-phenoxyben27l)amlne. 1H NMR (DMSO-de, 300 MHz) 5 2 60 
-3.00 (m, 4H), 3.40 (S.3H), 4.15 (S.2H), 6.70- 7.45 (m, 13H),7.45(s. 1H).8.25 
(s, 1 H). MS (FAB)+ m/e 570 (M+H)+ and (FAB)- m/e 568 (M-H)-. 

Examnre tUQ 

tricarboxylic adtj 

N-2-Ethoxybenzyl-N.(3-phenoxybenzyl)amine was prepared using the 
procedure described for N.benzyl-N-(4-phenoxybenzyl).amlne substituting 2- 
ethoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N.(2. ethoxybenzyl)-N-(3.phenoxybenzyl).amine In place of 
N-benzyI-N.(4-phenoxybenzyOamlne. 1H NMR (DMSO-ds, 300 MHz) 5 1 20 
(m, 3H). 3.80 -4.00 (m. 2H). 4.20 (d. 2H). 4.60 (s, 2H), 6.80 - 7.50 (m. 13H), 7 55 
(d, 1H), 8.25 (d. 1H). MS (FAB)+ m/e 570 (M+H)+ and (FAB)- m/e 5.68 (M-H)-. 

Example 149 
S-rN.f1.4.Banyft^I>^^n-g-v'mft*hyl).[^.(4. 
PhenQXVben?:vnamlnoearbQnvl]han7ena.1 -9 A.^rlrf trboxvlir anf ri 

N-(l .4-Benzodioxan-2-ylmethyl)-N.(4-phenoxybenzyl)amlne was 
prepared using the procedures described for N-benzyl-N-(4- 
phenoxybenzyOamine substituting 1.4-benzodioxan.2.ylmethyl amine for 
benzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(1,4-benzodloxan.2.ylmethyl)-N-(4-phenoxybenzyl)amine 
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in place of N-benzyl-N-(4-phenoxybenzyOamine. NMR (DMSO-de, 300 
MHz) 6 4.10 (m, 1H). 4.20 (t. 2H). 4.70 (s. 2H), 6.80 - 7.35 (m, 13H). 7.40 (m, 
1H), 7.70 (m, 1H). MS (FAB)" m/e 580 (M-H)-. 

ExampiQ 141 

tricarboxvliG arirt 

N-3-Phenoxypropy|.N-(4-phenoxybenzyf) amine was prepared using the 
procedures described for N-ben2yI-N-(4-phenoxyben2yI)amlne substltuOng 3- 
phenoxypropyl amine for benzyl amine. 

The title compound was prepared by the procedures descn*bed in 
Example 4 using N-(3- phenoxypropyl)-N-(4-phenc»cybenzyl)amlne In place of 
N-benzyl-N-(4-phenoxyben2yOamlne. 1H NMR (DMSO-de, 300 MHz) B 2.10 
-3.10 (m. 6H), 4.15 (m. 2H), 6.80 - 7.45 (m, 14H), 7.85 (m, 1H), 8.25 (m, 1H) 
MS (FAB)+ m/e 570 (M+H)+ and (FAB)* m/e 568 (M-H)-. 

Example 142 

1.2.4-tricarfaQxy| in ariri 

N-2-(2-Ethoxyphenoxy)ethy|.N-(4-phenoxyben2yOam[ne was prepared 
using the procedures described for N-benzyl-N-(4-phenoxybenzyl)amlne 
substituting 2-(2-ethoxyphenoxy)ethylamlne for benzylamine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2-(2-ethoxyphenoxy)ethyl)-N-(4-phenoxybenzyl)amlne In 
place of N-benzyl-N-(4-phenoxybenzyOam{ne. iH NMR (DMSO-de, 300 MHz) 
5 1.25 (m,3li). 4.00-4.20 (m. 6H), 4.50 (s. 2H). 6.80 - 7.65 (m, 13H), 8.10 (s 1 H) 
8.80 (d, IH). MS (FAB)- m/e 598 (M-H)-. ' ' 
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Exampte 14a 

5-fN-(2-Phen0Wethvl)^N-^'^-f4-mftthvlDhe^nw^hon^f.) ^^}n»^^^^^ ^^ 

1.2.4-tricarboxvtie arirf 

N.(2-PhenoxyethyI)-N.(3-(4-methylphenoxy)ben2yI)amine was prepared 
using the procedures described for N.ben2yl-N-(4-phenoxyben2yl)amlne 
substituting 2-phenoxyethylamine for benzyl amine. 

The tiUe compound was prepared by the procedures described In 
Bcample 4 using N-(2. phenoxyethyl)-N-(3-(4-methylphenoxy)ben2yI)amlne in 
place of N.ben2y|.N-(4.phenoxyben2yOamlne. iH NMR (DMSO-de, 300 MHz) 
5 1.95 (s,3H). 3.95 - 450 (m. 2H). 4.40 (m. 2H). 6.80 - 7.30 (m. 13H). 7.95 (s. 
1 H), 8.40 (s, 1 H). MS (FAB)+ m/e 570 (M+H)+ and (FAB)- m/e 568 (M-H)-. 

Example 144 
5-rN-f3-rg-Mathn^^ffpvnpmpyi\,|^,(^ 

phenoxvben7vnaminncarbonvnhpnTo n6.1.g.4-trir^rt T»Trfh Hflfl 

N-(3-(2-MethoxyphenyOpropyI)-N.(4-phenoxybenzyl)amlne was 
prepared using the procedures described for N.benzy|.N-(4- 

phenoxybenzyOamine substituting 3-(2-methoxyphenyl)propylamlne for benzyl 
amine. ' 

The title compound was prepared by the procedures described In 
Example 4 using N-(3-(2-methoxyphenyl)propyl)-N-(4-phenoxybenzyI)amine in 
place of N-ben2y|.N-(4-phenoxybenzyl)amlne. 1H NMR (DMSO-de. 300 MHz) 
52.20.3.00(m.6H).3.60(s.3H).3.80 (s.2H). 6.60 - 7:45 (m. 13H. 775 (m 
IN), 8.20 (m, IN). MS (FAB)- m/e 582 (M-H)-. 

Example 14fi 

g-rN-f3-Phfiny|-P-propenvn-N-r4-nhenoxvh«.nrv n ^P, ;n oearf,„ny,| h^^,^^, ^ ^ ^ 

tricarboxylift t^ra^ 

N-(3-Pheny|.2-propenyl).N-(4-phenoxybenzyl)amlne was prepared 
using the procedures described for N-benzyl-N-(4-phenoxyben2yI)amlne 
substituting 3-phenyl-2-propenyl amine for benzyl amine. 

The title compound was prepared by the procedures described In 
Example 4 using N-(3-phenyl-2.propenyl).N-(4-phenoxybenzyl)amine In place 
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of N.ben2y|.N.(4-phenoxybenzyl)amlne. 1H NMR (DMSO-de, 300 MHz) 5 3 35 
(m, 2H), 3.60 (t, H), 3.80 (d. H). 4.25 (d, 2H). 6.80 - 7.25 (m. 13H). 7.90 (s 1H) 
8.45 (s. 1H). MS (FAB)- m/e 550 (M-H)-. ' 

Example 146 



N- Benzyl-N-(2-phenoxyethyl)amlne was prepared using the procedures 
described for N-ben2jfI-N-(4-phenoxybenzyI)amlne substituting 2.phenoxyethyl 
amine for 4-phenoxyben2yI amine. 

The title compound was prepared by the procedures described In 
Example 4 using N- ben2yI-N-(2-phenoxyethyl)amlne In place of N-benzyl-N- 
(4-phenoxybenzyl)amine. 1H NMR .(DMSO-d6. 300 MHz) 8 3.20 (m, 2H). 4.20 
(t. 2H). 4.40 (s, 2H). 6.80 - 7.35 (m. 10H), 7.80 (s, 1H). 8.30 (s. 1H). MS (FAB)+ 
m/e 464 (M+H)+ and (FAB)- m/e 462 (M-H)-. 



Example 147 



dicarfaQxvfie siq\ij 

N-(2-Methoxybenzyl)-N-(4-phenoxybenzyI)amlne was prepared using 
the procedures described for N.benzy|.N.(4.phenoxybenzyl)amlne substituting 
2-methoxybenzyl amine for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 4 using N-(2.methoxybenzyl).N.(4.phenoxybenzyl)amlne ln place of 
N-benzyl-N-(4-phenoxybenzyI)amlne. iH NMR (DMSO-de, 300 MHz) 6 3.70 (s 
3H). 4.40 (m, 2H). 4.60 (m, 2H), 6.80 - 7.45 (m. 14H). 7.65 (m, IH), 7.80 (m. 
IH). MS (FAB)+ m/e 512 (M+H)+ and (FAB)- m/e 510 (M-H)-. 
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Example 148 

5-rN-f2-Ethoxvbanzvl>-N-r3-r4.methvlphenoxvlben2vnaminocarbonv nben2ene- 

1.2.4-tricarfaoxvlicacid 
N-(2-Ethoxyben2yI)-N-[3-(4-methylphenoxy)benzyl]anilne was prepared 
5 using the procedures described for N-benzyl-N-(4-phenoxybenzyl)amine 
substituting 2-etlioxybenzyl amine for benzyl emnlne and 3-(4- 
methylphenoxy)benzaldehyde for ^-phenoxybenzaldehyde. 

To a solution of 1,2,4,5-benzenetetracarboxyiic dianhydride (0.43 g, 
0.002 mo|) in 50 mL of tetrahydrofuran cooled in a salt - Ice bath was added N- 

10 methylmorpholine (0.21 g, 0.002 mol). To this mfocture was added a solution of 
N-(2-ethoVbenzyl)-N-[3-(4-methylphenoxy)benzyl]amine (0.69 g, 0.002 mol) 
contained in 10 mL of tetrahydrofuran dropwise over 3 hours yia syringe pump. 
After stining an additional hour, the reaction mixture was evaporated under 
reduced pressure at room temperature. EtOAc was added and the resulting 

15 solution washed with 5% HCi followed by a saturated solution of NaCI and 
concentrated under reduced pressure. A saturated solution (40 mL) of l^^Oz 
and tetrahydrofuran (10 mL) were added and the reaction mixture stirred at 
room temperature for 12 hours. The tetrahydrofuran was evaporated; the basic 
solution acidified and extracted with ethyl acetate. The crude residue was then 

20 purified by flash silica gel chromatography eluting with with 95:4:1 CHCis- 
MeOH-HOAc to afford 0.98 g (83.9%) of the title compound. UMB (DMSO- 
de, 300 MHz) 5 1.20 (dt, 3H), 1 .90 (s, 3H), 3.90 (dq, 2H). 4.20 (d, 2H), 4.65 (s, 
2H), 6.80-7.50 (m. 12H), 7.55 (s. 1H), 8.25 (d, 1H). IVIS (FAB)+ m/e 584 (M+H)+ 
and (FAB)- m/e 582 (M-H)-. 



25 



wo 96/34851 



PCT/DS96/06193 



-147- 
Examole 149 

5-fN-f2-MgthoxvbenzvlVN-f3-f4-methvlphenow^hftnyyq 
amlnocarbonvnbengena-1 . g.4-tricarfaoxvlle ani^ 

N-2-Methoxybenzyl-N-[3-(4-methylphenoxy)benzyl]amine was prepared 
using the procedures described for N-ben2yI-N-(4-phenoxybenzyI)amlne 
substituting 2-methoxybenzyl amine for benzyl amine and 3-(4- 
methylphenoxy)benzaldehyde for 4-piienoxybenzalde. 

The title compound was prepared by the procedures described In 
Example 148 using N-(2-methoxyben2yl)-N-[3-(4-phenoxy)ben2yI]amine in 
place of N-2-ettioxybenzyl-N-[3-(4-methylphenoxy)benzyi]amine. "»H NMR 
(DMSO-de, 300 MHz) 51.90 (s, 3H), 3.60 (m, 3H), 4.20 (d, 2H). 4.60 (bs, 2H), 
6.80 - 7.45 (m, 12H), 7.70 (s. 1H), 8.35 (s. 1H). MS (FAB)+ m/e 570 (M+H)+ and 
(FAB)-m/e568 (M-H)-. 

Example ISO 

5-f N-Benzvl-N-f3-chloro-4-Dhenoxvben2vnaminoearb onvnbenyflnA.i , p ,^- 

tricarfaoxync add 

N-Benzyl-N-[4-phenoxy-(3-chlorobenzyl)l amine was prepared using the 
same procedure as given for the preparation for N-Benzy(-N-(4- 
Phenoxybenzyl) amine except replacing tiie 4-phenoxybenzaldehyde with 4- 
phenoxy-3-chlorobenzaldehyde. 

The title compound was prepared by tiie procedures described in 
Example 148 using N-benzyl-N-(3-chloro-4-phenoxybenzyl)amine in place of 
N-2-ethoxybenzyl-N-[3-(4-methylphenoxy)benzyIJ amine. 1H NMR (DMSO-de, 
300 MHz) 5 4.20 (d, 2H), 4.60 (b, 2H), 6.80 - 7.45 (m, 13H), 7.70 (d, 1 H), 8.30 (s. 
1 H). MS (FAB)+ m/e 560 (M+H)+ and (FAB)- m/e 558 (M-H)-. 
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Example 151 

5-fN-f2-f3-Methvlbutoxv>ben2vn-N-f4-phenoxvben2vhaminocarfaony^^^p^yTy*: 

1.2.4-tricarboxyIic acid 

N-(2-(3-MethyIbutoxy)ben2yl)-N-(4-phenoxybenzyI)amine was prepared 
using the procedures described for N-benzyl-N-(4-phenoxyben2yl)amlne 
substituting N-(2-(3-methylbutoxy)ben2yl)amlne for benzyl amine. 

The title compound was prepared by the procedures described in 
Example 148 using N-(2-(3-methylbutoxy)benzyl)-N-(4-phenoxybenzyl)amlne 
in place of N-(2-ethoxybenzyl)-N-[3-(4-methylphenoxy)benzyl]amine. iH NMR 
PMSO-de, 300 MHz) 6 0.85 (dd, 6H), 3.80 - 4.00 (m, 5H), 4.20 (bd,.2H), 4.80 
(bs, ^H), 6.80 - 7.45 (m, 13H), 7.70 (bs, 1H), 8.30 (bd, 1H). MS (FAB)+ m/e 612 
(M+H)+ and (FAB)" m/e 610 (M-H)- 

Example 152 

MN-(2-Ethoxvbenzvn-N-f3-f4-chloroDhenoxv^ben2vnami n ocarbQnvl} hpnya nf- 

1.2.4-tricarboxvlicacld 

N-2-Ethoxybenzyl-N-[3-(4-chlorophenoxy)benzyl]amine was prepared 
using the procedures described for N-benzyl-N-(4-phenoxyben^)amine 
substituting 2-ethoxybenzyl amine for benzyl amine and 3-(4- 
chlorophenoxy)benzaldehyde for 4-phenoxybenzaldehyde. 

The title compound was prepared by the procedures described in 
Example 148 using N-(2-ethoxybenzyl)-N-[3-(4-chlorophenoxy)benzyl]amine in 
place of N-2-ethoxybenzyl-N-[3-(4-methylphenoxy)benzyl]amine . iH NMR 
(DMSO-de, 300 MHz), 5 1.20 (dl, 3H), 3.90 (dq, 2H), 4.20 (d, 2H), 4.65 (s,2H), 
6.80 - 7.45 (m, 12H), 7.70 (m, 1 H), 8.35 (m. 1 H). MS (FAB)+ m/e 604 (M+H)+ 
and (FAB)- m/e 602 (M-H)-. 
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Example 153 

4- rN.Bengvl-N-(4-phenoxvben2vl)aminocarbonvl methvnbiphenYl.a , ^ ',4'- 

tricarfaoxvfic acid and 

5- rN-Benzvl-N-fA-phenoxvbanzvnamlnoearbQnvt methyl^hiphoq Y H .ff'.-^'- 

tricarfaoxvlic add 

The title compound mixture was prepared by the procedures described 
In Example 148 using N-ben2yI-N-(4-phenoxyben2yl)amlne In place of N-2- 
ethoxyben2yl-N-[3-(4-methyIphenoxy)benzyl]amine and replacing the benzene 
dianhydride with 4,4'-biphthaIic anhydride. 1H NMR (DMSO-ds, 300 MHz) 5 
3.90 (d, 2IH), 4.60 (b, 2H), 6.80 - 8.20 (m, 20H). MS (FAB)+ m/e 602 (M+H)+ 
and (FAB)- m/e 600 (M-H)-. 

Example 154 

4-rN-Benzvl-N-r4-Dhenvlbutvnaminocatfaonvlmethvnblph Qnvl.1.g.diftarhnvy|f r> 

acid 

Example 154A 
N- Benzyj-Nwt-Dhenylbutylanninfl 
To a solution of benzaldehyde (3.36 g, 31.2 mmol) and 4- 
phenylbutylamine (4.50 g, 30.1 mmol) In 60 mL of toluene was added a 
catalytic amount of p-toluenesulfonic acid. The reaction flask was fitted with a 
Dean Staric trap and heated to reflux for 16 hours. The solvent was then 
evaporated, and the reaction was taken up In 100 mL EtOH, Sodium 
borohydrlde (1.14 g, 30.1 mmol) was added, and the reaction was again 
heated to reflux until Judged complete by TLC. The reaction mixture was 
evaporated, taken up In EtOAc and washed with 1 H aqueous NaOiH. 1 H 
aqueous HCi, and then saturated aqueous NaCI solution, dried over sodium 
sulfate, filtered and evaporated to give 7.08 g (98%) of an oi| and which was 
used without further purification. 1H NMR (CDCI3. 300 MHz) 5 1 .46 (bs, IN), 
1 .50 - 1 .71 (m, 4H), 2.58 - Z68 (m. 4H), 3.77 (s, 2H). 7.13 - 7.38 (m, 10H). MS 
(DCI-NH3) m/e 240 (M+H)+. 
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Examole 154B 

4-rN-B9nzvl-N-f4-DhenvlbutvhaminQcarbonvlmethvnhi p henvl.1.g.ritr^rf ^n^|f^ 

acid 

A solution of trimellitic anhydride chloride (226 mg, 1.08 mmol), 
triethylamlne (113mg, 1.12 mmol) and N-ben2yl-N-(4-phenyIbutyI)amlne (365 
mg, 1.12 mmoO in 10 tnL of CH2CI2 was stirred for 12 hours and then 
evaporated. The residue obtelned was taken up in methanol and 100 mg of 
KOH was added. After 40 minutes, the reaction mixture was evaporated, 1 H 
HCl was added, and the reaction was titrated to pH * 3 and extracted 3 times 
with EtOAc. The organic iayere were dried over sodium sulfate, filtered and 
evaporated to give an oil which was purified by silica gel chromatography 
eluting with 5% MeOH In CHCI3 with 0.5% AcOH to give 141 mg (28%) of the 
title compound as a white foamy solid. iH NMR (CDCI3, 300 i^Hz) mixture of 
amide rotamers 5 1 .30 - 1.50 (m, 4H), 2.05 (s. 2H), 2.36 (bs, 1H). 2.60 (bs. 1H), 
3.0 (bs, 1H). 3.4 (bs, 1H), 3.8 (bs, 1H), 4.66 (bs, 1H), 6.90 - 7.40 (m, 13H). MS ' 
(Ci-NH3)m/eM+,431. 

Example 155 

4-fN-Bep?Yt-N-f5-Phenvlpentvl)aminocarbonv!m6thvl]hP n zene-1P-rii^ ar'^n^|8o 

acid 

Example 15SA 
N-Benzvl-5-PhenvlDentanamldft 
To a solution of 5-phenylpentanoic acid (4.43 mmol) in 20 mL of CH2CI2 
at room temperature was added oxalyl chloride (1.41 g, 11.08 mmol) and 1 
drop of DMF, and the reaction mixture was stinted for 1 hour under nitrogen. 
The CH2CI2 and excess oxalyl chloride were evaporated. The reaction was 
redlssolved In CH2CI2 and benzylamine (1.42 g, 13.3 mmol) and 2 mL of 
saturated aqueous NaHCOa were added and the reaction stirred for 12 houre. 
The reaction was taken up In EtOAc and washed with 1 N HCl x 2, followed by 
saturated aqueous NaCI, and evaporated to give an oil that was used without 
further purincatlon. 1H NMR (CDCI3, 300 MHz) 5 1.60 - 1.80 (m, 4H), 2.22 (t, 
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2H), 2.64 (t. 2H), 4.42 (d, 2H), 5.68 (bs, 1H), 7.12 - 7.35 (m, 10H) MS (CI-NH3) 
m/e MH-^. 268. 

Example 155B 

5 N-Benzvt-N-fS-DhenylpenM^amfne 

The compound resulting ftom Example 155A (4.33 mmoO was dissolved 
in THF and lithium aluminum hydride (8.66 mL, 1.0 M solutionn in THF) was 
added by syringe, and the reaction yns heated to reflux for 6 hours under 
nitrogen. The reaction was cooled and quenched with water and 15% aqueous 
10 sodium hydroxide, then filtered and evsqaotated to give the title compound as 
an oil that was used without further purification. iH NMR (CDCI3, 300 MHz) 5 
1.31 - 1.46 (m, 2 H), 1.50 - 1.68 (m, 4H), 2.57 - 2.65 (app q, 4H), 3.78 (s, 2H), 
7.14 - 7.34 (m. 10 H). MS (DCI-NH3) m/e 254 (M+H)+ 

15 Example 15gC 

4-rN-Benzvl-N-f5-DhenvlDentvnaminocarfaQnvlmathvnben?enfl.l g-diearfaoyylir 

acid 

The title compound was prepared using the compound resulting from 
Example 155B and the procedures described in Example 154B. lH NMR 
20 (CDCI3, 300 MHz) mixture of amide rotamers 5 1 .30 - 1 .50 (m, 4H), 1 .52 - 1 .62 
(m, 2H), 2.45 (bs, IH), 2.55 (bs, IH), 3.0 (bs, IH). 3.4 (bs, IH), 4.35 (bs, IH), 
4.71 (bs, IH), 6.97 - 7.40 (m, 12H), 7.8 (bs, IH). MS (DCI-NH3) m/e 445 
(M+H)+. 

25 Example 156 

2-rN-Benzvl.N.f4-Dhenoxvben2ynaminocarfaonvn benzene.1..q.riicarboyvlin aniri 

Example 156A 
3-CarboxvDhthallc anhydride 
30 Benzene 1,2,3-tricarboxyfic acid monohydrate (20 g, 95.2 mmol) and 

acetic anhydride (13.5 mL, 143 mmol) were stirred at reflux for 4 hours. The 
solution was cooled to 0 "C and the resulting white solid was collected by 
filtration and then Soxhiet-extracted over 48 hours with diethyl ether. The 
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filtrate was dried under high vacuum at 60 to provide 1 6.7 g (91 %) of the title 
compound as a white solid. 1H NMR (CDCI3, 300 MHz) 5 7.5 (dd, 1H), 7.8 (dd, 
1H), 8.1 (dd, 1H), 12.5 (brs, 1H). MS (DCI) m/e 210 (M+NH4)+. 

5 Example 156B 

SrChloroformylphthalic anhydride 
The compound resulting from Example 156A (6.34 g, 32.9 mmol) was 
treated with thionyl chloride (3.3 mL, 53.8 mmol) and DMF (6 ^L) then stirred at 
1 15 for 3 hours. Removal of volatiles under reduced pressure provided 6.9 
10 g of the crude title compound as a yellow solid which was used without further 
purification in the next step. 

Example 156C 
2.6-Dimethoxycariionvlben2oic acid ffl and 

15 2.3-Dimethoxycarbonylben2ole acid (ii) 

A solution of the compound resulting from Example 156B (6.9 g, 32.9 
mmol) and diisopropylethylamlne (17.2 mL, 98.7 mmol) in methanol (66 mL) 
was stirred at -20 ''C for 9 hours then at room temperature for 18 hours. The 
volatiles were removed under reduced pressure, and the residue was 

20 partitioned between ethyl acetate (100 mL) and 6 U HCI (100 mL). The organic 
layer was dried (MgS04), filtered, treated with silica gel and concentrated to 
dryness. The mixture was slunied in 98:1:1 CHCIa-MeOH-HOAc and added to 
a column made up of the same solvent system. Elution with 98:1:1 CHCI3- 
MeOH-HOAc provided 3.09 g (39%) of 2,6-dimethoxycart3onylben2oic acid (i) 

25 and i:74'g (22%) of 2,3-dimethoxycari3onylbenzoic acid (10- ''H NMR (i) 

(CDCl3.'300 MHz) 83.5 (s, 6H), 7.2 (dd, 1H), 7.6 (dd. 1H), 7.9 (dd, 1H), 12.5 (br 
s, 1 H). MS (DCI) m/e 239 (M+H)+ IR NMR (ii) (CDCI3, 300 MHz) 5 3.5 (s, 3H), 
3.6 (s, 3H), 7.5 (dd, 1H), 7.9 (dd, 1H), 8.0 (dd, 1H), 12.5 (brs, 1H). MS (DCO 
m/e239(M+H)+ 
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Exampte 156D 
3-rN-Pgn2vl-N-f4-Dhsnoyvb6nzvnaniin ocarfaQnyn-1 . ,' ^- 
dimethoxyGarbonvlbenzene 
A solution of the compound resulting from Example 156C (I) (543 mg, 2.2 
mmol) in toluene (5 mL) was treated with oxalyl chloride (258 fiL) and DMF (2 
drops). After 18 hours, the solution was concentrated to dryness, and the acid 
chloride thus obtained was dissolved In CH2CI2 (5 mL) and added dropwise to 
a slurry of N-benzyI.N-(4-phenoxyben2yI)amine hydrochloride (1 .1 g, 3.42 
mmoO and NaHCOs (1.21 g, 11.4 mmol) In water (10 mL). After 18 hours, the 
CH2CI2 layer was dried (MgS04), filtered and concentrated. The residue was 
chromatographed on silica gel eluting with 15% ethyl acetate In hexane to 
provide 1.13 mg (97%) of the title compound as a white foam. iH NMR (CDCI3 
300 MHz) 5 3.9 (S.6H). 4.7 (s,2H), 5.6 (s,2H). .7.0-7.4 (m, 14H),7.6(dd, IH). 
7.8 (dd. IH). 8.0 (dd. IH). MS (DCI) m/e510 (M+H)+. 

Example 156^ 

2-rN-Penzvi-N-f4-phenoxvbengvnamfno c arbonvnhf.n7ene-1.a-rfiftqrfaowlin a^jr ^ 

A solution of the compound resulting from Example 156D (1.1 g, 2.3 
mmol) in THF (34 mL) and water (1 1 mL) was treated with 1 LIOH (1 1 .4 mL). 
After 18 hours, the solution was acidified to pH 0 with 1 N HCI, concentrated to 
remove the THF, and extracted with ethyl acetate. The combined organic 
extracts were dried (MgS04), filtered and concentrated, and the residue was 
chromatographed on silica gel eluting with 98:1:1 CHCIs-MeOH-HOAc to 
provide 87 mg (80%) of the title compound as a white solid. iH NMR DMSO-de 
300 MHz) 5 4.7 (s, 2H), 5.8 (s, 2H). 7.1-7.4 (m, 14H), 12.5 (br s, 2H). MS (DCI) ' 
m/e 482 (M+H)+. 
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Example 157 

g-rN-Bgn?Vl-N-f4-Phenoxvben2vl^ammocarbon vlaminn]hfln 7af|^1^^ 

dicarfaoxytle add 

Example 157A 

N-Pgn?Yl-N-f4-phftnoyvhflnzvn-N'-f2.6.dimethownarhnn viDhftnvl) ,.raf, 
A solution of 2,6-dlmethoxycart)onylbenzoic acid (500 mg, 2 mmoO In 
toluene (5 mL) was treated witfi dipfienylpiiosphoryl azide (643 mg, 2.34 mmol) 
and triethylamine (644 mg, 2.3 mmoi) then wamied to 80 for 1 8 fioure. N- 
Ben2yI.N-(4-phenoxyben2yOamine hydrochloride (1.04 g, 3.2 mmol) was 
added, and the brown reacHon mixture was stlned an additional 18 hours. 
Volatlles were removed, and the residue was dissolved in ethyl acetate and 
washed with 1 U HCI, half saturated NaHCOa and brine, dried (iy/lgS04), 
filtered, concentrated, and chromatographed on silica gel eluting with 15% 
ethyl acetate in hexane to isrovide 99 mg (90%) of the tRIe compound as a 
coloriess oil. 1H NIWIR (CDCis. 300 MHz) 5 3.4 (s, 6H), 4.6 (s, 2H), 5.1 (s, 2H), 
6.1 (br s, 1H), 7.2-7.5 (m. 14H), 7:6 (dd, 1H), 7.8 (dd, 1H), 8.0 (dd, 1H). MS ' 
(DCI) m/e 525 (M+H)+. 



Example 157R 

2-fN-gen7Vl-N-f4-nhpnoxvben7ynamtnccarhnnY|pi TiinoTbanyap^o-1 ,^ 

dicarfaoxvlic aelri 

The compound resulting from Example 157A (99 mg, 2.1 mmol) in water 
(10 mL) and THF 32 mL) was treated with I 'H UOH (10.6 mL) and stirred for 18 
hours. The solution was acidified to pH 0 with 1 N HCI and concentrated to 
remove THF. The water layer was extracted with ethyl acetate. The combined 
organic extracts were dried (MgS04), filtered and concentrated to provide a 
residue which was chromatographed on silica gel eluting with 98:1:1 CHCI3- 
MeOH-HOAc to provide 90 mg (96%) of the title compound as a white solid 1 H 
NI^R (CDCI3, 300 IVIHz) 54.7 (s, 2H). 5,2 (s, 2H), 6.3 (brs, 1H), 7.2-7.5 (m, ' 
14H). 7.6 (dd, 1H), 7.8 (dd, 1H), 8.1 (dd, 1H), 12.7 (br s, 2H). MS PCI) m/e 497 
(M+H)+. 
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Examplft 158 

3-rN-Benzvl-N-r4-Dhenoxvben2vl^amfnocarfaQnvl aminQlbflnyftnt*.i ,p. 

dicarboxytic acid dimethyl ester 
A solution of 2,3-dimethoxycart)onyIbenzolc acid (421 mg, 1.7 mmol) in 
toluene (5 mL) was treated with diphenylphosphoryl azide (535 mg, 1.94 mmol) 
and triethylamine (358 mg, 3.54 mmol) and then wanned to 80 "C for 18 hours. 
N-Ben2yl-N-(4-phenoxyben2yl)amine hydrochloride (577 mg, 1.77 mmol) was 
added, and the brown reaction mixture was stirred an additional 18 hours. The 
volatiles were removed, and the residue was dissolved in ethyl acetate and 
washed with 1 N HCI, half saturated NaHCOs and brine, dried (MgS04), 
filtered, concentrated and chromatographed on silica gel eluting with 20% ethyl 
acetate In hexane to provide 750 mg (83%) of the title compound as a colortess 
glass. 1H NMR (CDCI3, 300 MHz) 5 3.5 (s, 3H), 3.6 (s. 3H). 4.4 (s, 2H). 5.6 (s, 
2H), 6.2 (s, 1H), 7.0-7.7 (m. 14H), 7.2 (dd, 1H), 7.6 (dd, 1H), 7.9 (dd, 1H). MS 
(DCI)m/e525(M+H)+. 

Example 159 

4-r2-Penzvl-3-f4-Phenoxvphenvnproplonvlamino1ben zene-1.g-dlearboxvliR aoiri 

Example 159A 
■ Methvl 4-i>henQxvc}nnamate 
A slurry of NaH (4 g. 0.1 mol) in THF (200 mL) at 0 "C was treated with 
methyl dimethylphosphonoacetate (21.8 g, 0.12 mpl) and stirred for 1 hour. 4- 
Phenoxybenzaldehyde was added to the mixture, and stirring was continued 
for 18 hours. The volatiles were removed under reduced pressure, and the 
residue was partitioned between water (500 mL) and ethyl acetate (500 mL). 
The organic phase was dried (MgS04), filtered and concentrated to provide a 
white solid which was used directly in tfie next step without further purification. 
1H NMR (CDCI3. 300 mHz) 53.7 (s, 3H), 6.25 (s, 1H), 6.51 (s, 1H), 6.9-7.1 (m, 
4H). 7.1-7.3 (m. 3H), 7.3-7.4 (m. 2H). MS (DCI) m/e 255 (M+H)+ 
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Example 159B 
Methvl 3-f4-DhenoxvphenyhDropionate 
A mbcture of the compound resulting from Example 159A (20 g, 78.7 
mmoO, ammonium fomnate (49.5 g, 786 mmoO and 10% Pd on carbon (5.g) 
5 was warmed to reflux for 1 8 hours, cooled to room temperature, filtered through 
celite, concentrated and chromatographed eiuting with 10% ethyl acetate In 
hexana to provide 20 g (99%) of the title compound as a coloriess oil. iH NMR 
(CDCI3, 300 MHz) 5 2.6 (t, 2H), 2.9 (t, 2.9). 3.7 (s. 3H), 6.9-7.1 (m. 4H), 7.1-7.3 
(m, 3H), 7.3-7.5 (m, 2H). MS (DCI) m/e 257 (M+H)+. 

10 

Example 159C 
Methvl 2-benzvl-3.f4-phenQxvphenvnprQPionate 
A solution of 0.5 M potassium bis(trimethylsllyl)amlde In toluene (36.7 
mL) at -78 "C was treated via cannula with a -78 *C solution of the compound 
15 resulting from Example 159B (4.3 g, 16.7 mmol) In THF (56 mL). After 1 hour at 
-78 'C, the enolate solution was treated with benzyl bromide (11.43 g, 66.8 
mmol) and stirred for an additional 10 houra. The reaction was quenched with 
saturated ammonium chloride, and the THF was removed under reduced 
pressure. The water layer was extracted with ethyl acetate (2 x 100 mL), and 
20 the combined extracts were dried (MgS04), filtered and concentrated. The 
residue was chromatographed eluting with 10% ethyl acetate In hexane to 
provide 800 mg (14%) of the title compound as a coloriess oil. iH NMR (CDCI3 
300 MHz) 5 2.8 (m, 2H), 3.0 (m, 3H), 3.5 (s, 3H), 6.9-7.4 (m. 14H). MS (DCI) m/e 
347 (M+H)+. 

25 

Example 159D 
2-Benzvl-3-f4-phenoxvphenvn propionie acid 
The compound resulting from Example 159C In methanol (12 mL) and 
water (3 mL) at room temperature was treated with 87% KOH (680 mg, 10.4 
30 mmoO In water (5 mL). After 1 8 hours, the solution was acidified to pH 0 with 1 
M HCI and concentrated to remove methanol. The resulting suspension was 
extracted with ethyl acetate (2 x 25 mL). The combined organic extracts were 
dried (MgS04), filtered and concentrated to provide an oil which was used in 
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the next step without further purification. iH NMR (CDCIs, 300 i^Hz) S 2.7 (m, 
2H), 3.1 (m, 3H), 6.9-7.4 (m, 14H), 12.0 (br s, 1H). MS pCI) m/e 333 (l^+H)+. 

Example 159g 

4-r2-Penzyl-3-f4-Phenoxvphenvl>proDionvlamlnolbengen« ».i.2-dieariv^^ |}P 

dimethvf ester 

A solution of the compound resulting from Example 159D (774 mg, 2.3 
mmol) in toluene (2 mL) was treated with oxalyl chloride (32.5 mg, 2.6 mmoO 
and DMF (2 drops). After 18 hours, the solution was concentrated to dryness, 
and the acid chloride thus obtained was dissolved in CH2CI2 (5 mL) and added 
dropwise to a sluny of 4-amino-1,2-dlmethylphthalate (562 mg, 2.3 mmol) and 
NaHCOs (247 mg, 2.3 mmoQ In water (5 mL). After 18 hours, the CH2CI2 layer 
was dried (MgS04), filtered and concentrated. The residue was 
chromatographed on silica gel eluting with 25% ethyl acetatein hexane to 
pro>^de 1 .01 g (83%) of the title compound as a coloriess glass. 1H NMR 
(CDCI3, 300 MHz) 5 2.7 (m, 1H), 2.9 (m, 2H). 3.05 (m, 2H), 3.85 (s, 3H), 3.86 (s, 
3H), 6.8(s, 1H), 7.05-7.45 (m, 16H), 7.65 (d, 1H). MS (DCI) m/e 524 (M+H)+. 

Example 159F 

4-rg-Pepzy|-3-f4-Phenoxvphenvnproplonvlaminolbenrfln 9 -i.2,dinflrh^ ;.^Yt'^ 
A solution of the compound resulting from Example 159E (90 mg, 0.17 

mmol) in MeOH (1 mL) and water (1 mL) at room temperature was treated with 

87% KOH (109 mg, 1.7 mmol) in water (1 mL). After 18 houre, the methanol 

was removed, and the aqueous solution was acidified to pH 0 with 1 ^ HCI. 

The suspension was extracted with ethyl acetate (2x5 mL), and the combined 

extracts were dried (MgS04), filtered and concentrated. The residue was 

chromatographed on silica gel eluting with 98:1:1 CHCIs-MeOH-HOAc to 

provide 80.3 mg (95%) of the title compound as a white solid. iH NMR (CDCI3, 

300 MHz) 5 2.7 (m, 2H), 3.0 (m, 3H), 6.8 (m, 5H), 7.1-7.4 (m, 10H). 7.5-7.7 (m, ' 

3H), 12.0 (br s, 2H). MS (DCI) m/e 496 (M+H)+. 
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ExamplQ 160 

44N^n7vl.N.(4.phenoxybenzynamlnocarbonvnbenzen6-1 .a-diearboxvUe aniri 

Example 160A 

5 4-Nitrobenzene-1.3-dicarfaoxvlic add 

Potassium permanganate (262 g, 1.66 mol) was added portionwise over 
6 hours to a solution of of 5-metiiyl-2-nitrobenzoic acid (1 12.3 g, 0.62 mol) and 
sodium hydroxide (25.6 g, 0.62 mol) in water (1.5 L) at 90 ''C. After 6 hours, the 
solution was cooled to room temperature and filtered through celite. The filtrate 
10 was acidified with 12 U HCI (500 mL) and refrigerated for 18 hours. The 
resulting solid was filtered and dried under high vacuum to provide 128.7 g 
(98%) of the title compound as a white solid. NMR (DMSO-ds. 300 MHz) 5 
8.25 (dd. 1H), 8.8 (d. 1H), 8.9 (d, 1H), 12.0 (br s, 2H). MS (DCI) m/e 212 
(M+H)+ 

15 

Exampe 160B 
Dimethyl 4-nltrolsoDhthalate 
The compound resulting from Example 160A (96 g, 0.455 mol) in 
methanol (1L) was treated with concentrated sulfuric acid (100 mL) and 
20 refluxed for 1 8 hours. The volume of methanol was reduced to -200 mL, and 
the hot solution was treated with water until turbid. The suspension was 
refrigerated for 18 hours and then filtered to provide 93 g (85%) of the title 
compound as a white solid. '<H NMR (CDCI3, 300 MHz) 5 3.8 (s, 3H), 3.85 (s, 
3H), 8.25 (dd, 1H), 8.8 (d, 1H), 8.9 (d, 1H). MS (DCI) m/e 240 (M+H)+ 

25 

Example 160C 
Dimethyl 4.aminoisoDhthalata 
A sluny of the compound resulting from Example 160B (20 g, 83.7 
mmol), ammonium formate (52 g, 837 mmoi) and palladium on cart)on (5 g) in 
30 methanol (500 mL) was stin-ed at reflux for 3 hours, cooled, filtered and 

concentrated to provide the title compound as a yellow solid which was used in 
the next step without further purification. iH NMR (CDCI3. 300 MHz) 5 3.8 (s, 
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3H), 3.85 (8, 3H), AJZ (s, 2H). 8.0 (dd, 1H). 8.6 (dd, IH), 8.8 (d, 1H). MS (DDI) 
iTye210(M+H)+ 

FyamplQ 160D 

5 pimathvl 4-iodoisoDhthalate 

A sluny of the compound resulting from Example 160C (8.5 g, 40.7 
mmoO in 2% HCI (150 mL) at 0 "C was treated with sodium nitrite (3.1 g, 44.8 
mmol) followed by potassium iodide (10.1 g, 61.1 mmol). The brown slurry was 
stirred for 1 hour at 0 "C and then treated with sodium sulfite (300 g). The 

10 yellow sluny was extracted with ethyl acetate (3 x 250 mL). and the combined 
extracts were dried (MgS04), filtered and concentrated to proN^de a yellow oil. 
Chromatography of the oil on silica gel eiuting with ethyl acetate/hexane 
provided 5.1 g (39%) of the title compound as a white solid. 1H NMR (CDCI3, 
300 MHz) 6 3.8 (s, 3H), 3.85 (8, 3 H), 7.9 (dd, IH), 8.6 (dd, IH), 8.7 (d, 1H). MS 

15 (DCI)m/e321 (M+H)+ 

Example IfiOE 
nimethyl 4-vlnvlisoDhthalate 
A solution of the compound resulting from Example 160D (2.0 g, 6.2 
20 mmol), vinyltributyltin (2.4 g, 7.5 mmol) and tetrakistriphenylphosphine- 
pa!iadium(0) (36 mg) were stirred in toluene (30 mL) at 100 "C for 18 hours. 
The solution was then cooled to 0 "C, treated with 1:1 water-DBU (10 mL) and 
filtered through cel'rte. The layers were separated, and the organic fraction was 
dried (MgS04), filtered and concentrated. The residue was chromatographed 
25 on silica gel eiuting with 5% ethyl acetate In hexane to provide 620 mg (48%) of 
the title compound as a white solid. iH NMR (CDCI3) 5 3.95 (s, 3H), 4.0 (s, 3H), 
5.45 (dd, IH), 5.8 (dd. IH), 7.7 (m, IH), 7.9 (dd, IH), 8.6 (dd, IH), 8.7 (d, IH). 
MS (DCI)m^e221(M+H)+ 
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2.4-Dimethoxvcarfaonvlbenzoic acid 
A suspansion of the compound resulting from Example 160E (302 mg, 
1.4 mmol), nriiienium trichloride (14.2 mg, 0.069 mmol) and sodium periodate 
5 (1 .46 g, 6.85 mmol) In 1 :1 :1 .5 CCI4-CH3CN-H2O (1 0.5 mL) was stirred at 60 "C 
for 2 hours. The reaction mixture was cooled to room temperature and filtered 
through celite. The layers were separated, and the organic layer was dried 
(MgS04), filtered and concentrated. The white residue thus obtained (326 mg, 
99%) was used without further pufiflcation in the next step. iH NMR (CbCIs, 
10 300 MHz) 53.8 (s, 3H), 3.9 (s, 3H), 8.i2 (dd, IH). 8.7 (dd, IH). 8.8 (dd, IH), 12.0 
(br s, 1 H). MS (DCI) mfe 239 (M+H)+ 

Example 160G 
4-rN-Benzvl-N-f4-Dhenoxvben2yl)a minocarbonvn-1.a- 
15 dimethoxvcarbonvlben7ene 

A solution of the compound resulting from Example 160F (286 mg, 1.2 
mmol) in toluene (4 mL) was treated with oxalyl chloride (184 mg, 1.4 mmol) 
and DMF (2 drops) then stin^d for 18 hours. The toluene was removed, and 
the acid chloride thus obtained was dissolved in CH2CI2 (5 mL) and added to a 
20 sluny of N-benzyI-N-(4-phenoxybenzyl)amine (347 mg, 1.2 mmol) and 
NaHCOa (1.27 g, 12 mmoO in water (5 mL). After 18 hours, the layers were 
separated, and the organic layer was dried (MgS04), filtered, concentrated and 
chromatographed eluting with 20% ethyl acetate in hexane to provide 600 mg 
(99%) of the title compound as a coloriess glass. iH NMR (CDC3, 300 MHz) S 
25 3.8 (s, 3H), 3.85 (s, 3H), 4.6 (s, 2H), 4.65 (s, 2H) 7.0-7.4 (m, 14H). 8.2 (dd, 1 H), 
8.65 (d, IH), 8.8 (d, IH). MS (DCI) m/e 510 (M+H)+. 
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Example 160H 

4-rN-Ben7vl-N-f4-Dhenoxvben2vnami nocarbonvnben2en6-1 .S-dtcarbownft f ^^f^ 

A solution of the compound resulting from Example 160G (600 mg, ^J2 
mmol) In water (1 mL) and MeOH (3 mL) was treated with 87% KOH (76 mg, 
1 1.8 mmoO In water (1 mL) and stimed for 18 hours. The MeOH was removed, 
and the resulting suspension was extracted with ethyl acetate (2x5 mL). The 
ethyl acetate was dried (MgS04), filtered and concentrated to provide an oil. 
Chromatography of the oil eluting with 98:1:1 CHCIs-MeOH-HOAc provided 
560 g (98%) of the title compound as a white solid. NMR (DMSO-dg, 300 
MHz) 5 4.5 (s. 2H), 4.55 (s, 2H), 7.0-7.4 (m, 14H), 8.1 (dd, 1H), 8.6 (d, 1H). 8.8 
(d, 1H), 12.0 (br s, 2H). MS PCI) m/e 482 (M+H)+ 

Example 161 

4-rN-Benzvl-N-f4-Dhenoxvbengynaminocarbon ylamino1benyftt^^1 ,^Q- 

dlcartioxvlic acid 

Example 161 A 

4-rN-Ben2vl-N-f4-Dhenoxvbenzvt^aminQcarbn nvlaminQlhftnyflpo:i ,'^- 

dicarfaoxylic acid dimethyl ester 
A solution of 2,4-dimethoxycarbonylbenzolc acid (301 mg, 1.3 mmoO in 
toluene (4 mL) was treated with diphenylphosphoryl azide (383 mg, 1.4 mmol) 
and triethylamine (255 mg, 2.5 mmol) and stirred 18 hours at 80 *C. N-Benzyl- 
N-(4-phenoxybenzyl)amine (472 mg, 1.63 mmol) was then added to the 
reaction mixture, and stirring was continued for an additional 18 hours. The 
reaction mixture was cooled to room temperature, washed with 1 M HCI (10 
mL), half-saturated NaHCX>3 (10 mL) and brine (10 rnL), and concentrated to 
dryness. The residue was chromatographed on silica gel eluting with 20% 
ethyl acetate In hexane to provide 650 mg (98%) of the title compound as a 
coloriess glass. 1H NMR (CDCI3, 300 MHz) 5 3.8 (s, 3H), 3.85 (s, 3H), 3.95 (s, 
2H), 4.0 (s. 2H), 4.1 (d, m), 6.9-7.45 (m, 14H), 62 (m, 2H), 8.65 (dd, 1H). MS 
(DCI)m/e525(M+H)+ 
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Example 161B 

4-fN-Bengyl-N-(4-phenQxy benzyhaminocarbonvlamino1ben?ene-1.fl- 

dicarboxvfic acid 

A solution of the compound resulting from Example 161 A (650 mg, 1.2 
mmpO in water (1 mL) and l\^eOH (3 mL) was treated with 87% KOH in water (1 
mL) and stinred for 18 hours. The MeOH was removed, and the resulting 
suspension was extracted with ethyl acetate (2x5 mL). The ethyl acetate was 
dried (MgS04), filtered and concentrated to provide an oil. Chromatography of 
the oil eluting with 98:1:1 CHCIs-MeOH-HOAc provided 600 mg (98%) of the 
titie compound as a white solid. 1H NMR 8 (DMSO-de, 300 MHz) 5 3.99 (s, 2H), 
4.0 (s, 2iR), 4.3 (d. 1H), 6.85-7.45 (m, 14H), 8.2 (m, 2H), 8.65 (m, 1H), 12.6 (brs, 
2H). MS(DCI)m/e497(M+H)+. 

Example 162 

5-psi-(2-Pyridylmethyl)-N-r4-phenoxyben2vnaminocart)onvnbenzene-1 .2.4- 

tricarboxvlic acid 
Using the procedures described in Example 1 and substituting 2- 
pyridylmethylamlne for benzylamlne provided the title compound. iH NMR 
(DMSO-de, 500 MHz) 8 4.3 (m, 4H), 6.85-8.5 (m. 15H). MS m/e 527 (M+H)+, 

Example 163 

5-fN-f3-Pyridylmethvl^-N-f4-phenoxvbenzvnaminocarbonvnbenzen6-1.2.4- 

tricarboxylic acid 
Using the procedures described in Example 1 and substituting 3- 
pyridylmethylamine for benzylamlne provided the title compound. 1H NMR 
(DMSOds, 500 MHz) 8 4.3 (m, 4H), 6.85-8.55 (m. 15H). MS m/e 527 (M+H)+. 

Example 164 

5-fN-r4-Pyridv!m6thvfVN-f4-phenox vbenzvnaminocarbonvnb enz6nB-1.g.4- 

tricarboxylic acid 
Using the procedures described in Example 1 and substituting 4- 
pyridylmethylamine for benzylamlne provided the title compound. ""H NMR 
(DMSO-de, 500 MHz) 8 4.28 (bs, 4H), 6.83-8.54 (m, 15H). MS m/e 527 (M+H)+. 
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ExairiDle 165 

4-rN-Ben2vi-N-f3-Dhenoxvbenzvl>aminoearbonvnben2ena-1. 2-dicarboYy|iff 
A solution of tileth^amine (0.51 g, 0.005 moQ and N-benzyl-N-(3- 
5 pheno}q4)enzyrl)amine (1.45 g. 0.005 mol) in THF (30 mL) was added dropwise 
to a stirred solution of 1.05 g (0.005 moO of 4-chloroformylphthallc anhydride, 
prepared by the method described in J. Org. Chem. 38: 2257 (1973), In THF (30 
mL) at 0 "C. After the addition was complete, the reaction mixture was slowly 
allowed to come to ambient temperature overnight. It was then concentrated in 

10 vacuo at 20 <*C. The residue obtained was treated with methylene chloride (10 
mL) and 6 U HCl (90 mL) and sQrred at ambient temperature for 2 hours. The 
organic layer was removed, and the aqueous layer was extracted with ethyl 
acetate (3 x 50 mL). The combined organic extracts were washed successh^ely 
with 5% HCl, cold water and saturated sodium chloride solution, dried over 

15 magnesium sulfote and evaporated under reduced pressure to give a viscous 
liquid. Chromatography on silica gel eluting with 84.5:13.5:2 CHCIs-MeOH- 
HOAc afforded ttie product as a mono-methyl ester. The ester was hydroiyzed 
by refluxing ovemight with lithium hydroxide (1.8 g, 0.043 mol) In THF (20 mL) 
and water (12 mL). The mbcture was evaporated to remove the THF, diluted 

20 with cold water (20 mL), acidified with dilute HCi and extracted with ethyl 
acetate (3 x 50 mL). The combined organic extracts were washed with cold 
water and saturated sodium chloride solution, dried over sodium sulfate, 
evaporated and chromatographed on silica gel eluting with 95:2.5:2.5 ethyl 
acetate-acetic acid-water to give 1 .6 g (65%) of the title compound, ""h NMR 

25 (CDCI3. 300 MHz) 5 2.35 (s, 1 H), 4.30 (d, 2H), 4.7 (d, 2H), 6.7-7.85 (m, 17H), 
9.5(s,2H). MS(DCI/NH3)m/e499(M+NH4)+ 

Example 166 

4-rN-Benzvl-N-f4^phenoxvben2yl) aminocarfaonynbenzene-1 -P-dicarhnyyli r. aniri 
30 The title compound was prepared by treating 1.5 g (0.005 mol) of N- 

benzyl-N-(4-phenoxybenzyOamine and 0.51 g (0.005 mol) of triefliylamine in 
30 mL of THF with 1.05 g (0.005 moO of 4-chloroformyl phtiialic anhydride in 
THF (20 mL) by the mettiod described for Example 165. The cmde compound 
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was chromatographed on silica gel eluting witli 95:2.5:2.5 ethyl acetate-acetic 
acid-water to give 1.5 g (61%) of tiie title compound as a cream colored 
amorplious solid. "'H NI^R (CDCI3. 300 MHz) 6 2.08 (d, 1H), 2.25 (q, 1H), 2.35 
(s, 1H), 2.5 (t, 1H). 4-5 (m, 7H), 6.9-7.8 (m, 17H). MS (DCIAMHa) m/e 496 
5 (M+H)+ 513 (M+H+NHaf . 

Example 1g7 

5-[N-M .2.3.4-T6traiivdronaphth-1 -vn-N-f4- 
phenoxvbenzvnaminocarfaonvribenzene-l .2.4-tricarboxvlic acid 

10 

Exampig 1g7A 

N-f4-PhenoxybenzvlVN-M .2.3.4-tetrahydronaDhth-1-vl^aminfl 
A solution of 4-phenoxybenzaldehyde (13.5 g, 0.068 moQ and (1^.3,4- 
tetrahydronaphth-1-yl)amine (10.02 g, 0.068 mol) in absolute ethanol (150 mL) 

15 containing a few crystals of p-toluenesulfonic acid was refluxed. After 4 hours, 
the reaction mixture was cooled,' and NaBH* (2.6 g, 0.068 mo!) was added 
portlonwise over 15-20 minutes. The mixture was then heated at reflux for an 
additional 4 hours. The volatites were removed under reduced pressure, and 
the residue was triturated with ice-water (200 mL) and extracted with ethyl 

20 acetate (4 x 80 mL). The combined organic extracts were washed with brine (3 
X 50 mL), dried over anhydrous magnesium sulfate, filtered and evaporated in 
vacuo. The residue was purified by column chromatography eluting with 92:8:1 
hexane-ethyl acetate-triethylamine to give 17.03 g (76%) of the title compound 
as a colortess viscous liquid. ''H NMR (CDCI3. 300 MHz) 5 7.8-6.8 (m, 13H), 

25 3.92 (d, 1H), 3.82 (t, 2H), 2.8 (m, 2H), 1.95 (m, 3H), 1.75 (m, 1H), 1.4 (s, 1H). 
MS (DCI/NH3) m/e 330 (M+H)+. Anal calcd for C23H23NO: C, 83.85; H, 7.04; 
N,4.25. Found: C, 84.02; H. 7.11; N, 4.28. 

Example 1g7P 

30 S. fN-ri.2.3.4-T RtrahvdronaDhth-1-vn-N-f4- 

phenoxvbenTvnaminocarbonvnben zene-l .2.4-tricarboxvlic acid 
A solution of N-(4-phenoxybenzyI)-N-(1,2,3,4-tetrahydronaphth-1- 
yl)amine (0.99 g, 0.003 mol) in anhydrous THF (40 mL) was added dropwise, 
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under a nitrogen atmosphere, to a stirred solution of 1,2,4,5- 
benzenetetracarlwxylic dianiiydride (0.76 g, 0.003 mo!) In THF (80 mL) 
containing triethylamlne (0.31 g, 0.003 mo!) at -30 "C. After 2 hours, the cooling 
bath was removed. After 1 .6 hours at ambient temperature, tiie solvent was 
removed under reduced pressure at 20 "C. The residue was taken up In ethyl 
acetate, washed with 10% HCI (30 mL) and brine (30 mL), dried over anhydrous 
sodium sulfote, filtered and concentrated In vacuo. Hie residue was taken up In 
80 mL of THF, stin-ed for 1 hour with saturated sodium carijonate solution (20-30 
mL) and stirred an additional hour at ambient temperature. The THF was 
removed under reduced pressure, and the residue was diluted with cold water 
(50 mL), cooled and acidified with 10% HCI. The desired product was extracted 
vWth ethyl acetate (3 x 30 mL). The combined organic extracts were washed 
with brine, dried over anhydrous sodium sulfate, filtered and concentrated in 
vacuo. The residue obtained was purified by column chromatography eluting 
with 95:1.25:1.25:2.5 ethyl acetate-formic add-water-methanol followed by 
180:1:1 ethyl acetate-fonmic acid-water to give the title compound (0.5 g, 30%) 
as a white amorphous solid. ^H NMR (DMSO-ds, 300 MHz) S 7.9-6.7 (nm 15H). 
5.6 (s. 1H), 4.95 (d, 1H), 4.7 (d, 2H), 4.7 (m, 1H). 3.5 (s, 2H), 2.62 (d, 1H), 2.5 (s, 
1H). 2.0 (s, 1H), 1.7 (s. 1H), 1.25 (s, 1H). MS (FAB+) m/e 566 (M+H)+ and (FAB-) 
564. Anal calcd for C33H27NO8: C, 70.08; H, 4.80; N, 2.48. Found: C, 69.90; 
H, 4.83; N, 2.23. 

Example 168 

5-rN-f1-Phenvl-2-f4-PhenoxvphenvnethvnaminocarbQ nvnben7»nf>.i ,;^. 

dicarboxvilc acid 

A mixture of 4-phenoxyphenyl benzyl ketone (5.5 g, 0.019 mol) and 
benzylamlne (2.04 g, 0.019 mol) in methanol (250 mL) was shaken with 5% 
platinum on cart)on (1 .1 g) for 1 6 hours and then for 24 hours with hydrogen at 4 
atmospheres. The reaction mixture was filtered, evaporated under reduced 
pressure and then under high vacuum to give 2-(4-phenoxyphenyl)-1-phenyl-1- 
aminoethane (7.0 g, 97%) as a coloriess solid. 

A solution of the above amine (0.54 g, 0.0014 mol) and triethylamlne 
(0.19 mL, 0.0014 mol) in anhydrous methylene chloride was stirred at ambient 
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temperature while a solution of dimethyl-5-carbonyI chloricle-1,3-benzene 
dicarboxylate (0.33 g, 0.0013 mol), prepared by the method described In 
Photochemistry and Photbbiology 51: 155 (1990), in methylene chloride (15 mL) 
was added dropwise under a nitrogen atmosphere. After stirring overnight at 
5 ambient temperature, the mixture was evaporated under reduced pressure at 
20 *C. The solid residue was chromatographed on silica gel eluting with 8:2 
hexane-ethyl acetate to give 442 mg (57%) of 1-ben2yl-1-(4-phenoxyphenyl)-1- 
(3,5-dimethoxycarbonyl-1-benzamido)methane. 

The above diester (0.36 g, 0.0006 mo!) was refiuxed overnight with 

10 lithium hydroxide (0.198 g, 0.0048 moO in a mixture of methanol (9 mL) and 
water (Z-rnL). The reaction mixture was cooled, diluted with cold water, acidified 
with HCI and extracted with ethyl acetate (3 x 40 mL). The combined organic 
extracts were washed with saturated sodium chloride solution, dried over 
sodium sulfate and evaporated under reduced pressure togive the title 

15 compound as a coloriess amorphous solid, ""h NMR (CDCI3, 300 MHz) 5 4.40 
(d. 2H). 4.75 (d. 1 H), 6.78-7.4 (m. 17H), 8.4 (s. 2H), 8.85 (s, 1H). MS (DCI/NH3) 
m/e 482 (M+H)+ 499 (M+H+NH3)+ 

Example I69 

20 5-f N-n ■2.3.4-TetrahvdronaDhth-1 -v!^-N-(3- 

Phenoxvbenzvnaminocarbonvnbenzen6 .1 ■2.4-tricarhoxvlic acid 

Example IfiQA 

N-f1.2.3.4-TetrahvdronaDhth-1.vlVN-f3-D henoxvbenyyl)aiT^ ipo 
25 A solution of 3-phenoxybenzaldehyde (13.5 g, 0.068 mol) and 1,2.3,4- 

tetrahydrbnaphth-1-ylamine (10.02 g, 0.068 moO in absolute ethanol (150 mL) 
containing a few crystals of p-toluenesulfonic acid was refiuxed. After 4 hours, 
the reaction mixture was cooled and NaBH4 (2.6 g, 0.068 mol) was added 
portionwise over 20 minutes with stining. The reaction mixture was again 
30 brought to reflux for an additional 4 hours and then concentrated under reduced 
pressure. The residue obtained was treated with ice-water (200 mL) and 
extracted with ethyl acetate (4 x 80 mL). The combined organic extracts were 
washed wtlh brine (3 x 50 mL), dried over magnesium sulfate, filtered and 
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evaporated in vacuo. The residue was purified by column chromatogFapliy 
eluting with 92:8:1 hexane-ethyl acetate-triethylamine to give 8.0 g (36%) of the 
title compound as a light yellow viscous liquid. MS (DCI/NH3) m/e 330 (M+H)*^. 
Anal calcd for C23H23NO: C, 83.85; H. 7.04; N, 4.25. Found: C, 83.94; H, 7.08; 
5 N,4.19. 

Example 169B 
5-fN-ri.2.3.4-Tetrahvdronaphth-1-yn-N-(3- 
phenoxyben2yl)aminocarbonvllbenzene-1 .2.4-tricarfaoxviic acid 

10 A solution of the compound resulting from Example 169A (0.99 g, 0.003 

mol) in anhydrous JHF (40 mL) was added dropwise over two hours under a 
nitrogen atmosphere to a stirred solution of 1,2,4.5-benzenetetracatfooxylic 
dianhydride (0.76 g, 0.003 moQ in THF (80 mL) containing triethylamine (0.31 g, 
0.003 mol) at a temperature of from about -30 to about -35 "C. The cooling 

15 bath was then removed. After 2 hours at ambient temperature, the solvent was 
removed under reduced pressure at 20 *C. The residue was taken up in ethyl 
acetate, washed successively with 10% HCI (2 x 25 mL) and brine (2 x 25 mL), 
dried over anhydrous sodium sulfete, filtered and evaporated. The residue was 
stin-ed at ambient temperature with a saturated sodium carbonate solution (20- 

20 30 mL) and THF (80 mL). After 1 hour, the THF was removed under reduced 
pressure, and the residue was diluted with cold water (30-40 mL) and acidified 
with 10% HCI. This mixture was extracted with ethyl acetate, and the combined 
organic extracts were wasiied with brine, dried over anhydrous sodium sulfate, 
filtered, and concentrated in vacuo. The residue was purified by column 

25 chromatography eluting with 180:1:1 ethyl acetate-fomnic acid:vyater followed by 
1800:1:1 ethyl acetate-fomiic acid-water to give the title compound (0.4 g, 24%). 
^H NMR (DMSO-de, 500 MHz) 5 8.45-6.55 (m, 15H0), 5.52 (s, 1H), 4.8 (d, 1H), 
4.65 (s, 1H), 4.1 (m, 1H), 3.9 (d, 2H), 2.6 (m, 2H), 2.5 (s. 1H), 2.05 (s, 1H), 1.7 (d, 
1 H), 1 .4 (s, 1 H). MS (FAB+) m/e 566 (M+H)+ and (FAB-) m/e 564 (M-H)". Anal 

30 calcd for C33H27NO8 • 0.75 H2O: C, 68.44; H, 4.96; N, 2.41. Found: 0,68.36; 
H, 5.08; N, 2.13. 
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ExamplQ 170 

5-rN-f4-Chromanyn-N-f4-phenoxybenzyl)aminocarbonynbenzene-1.2.4- 

tPQ^rt>Qxylic goiti 

5 Example 170A 

N-(4-Chromanvn.N-f4-Dh6noxvbenzvl)amine HvdrochloridQ 
A mixture of crude 4-amino chromane (2.9 g, 0.02 mol), prepared by 
reducing 4-cliromanone oxime vnth Raney niclcei in etiianol at 4 atmospiieres of 
liydrogen for 51 liours at ambient temperature, and 4^henoxybenzaldeiiyde 

10 (3.9 g, 0.02 mol) in absolute ethanol (50 mL) containing p-toluenesulfonic acid 
(0.1 g) was refluxed for 4 iiours. The reaction mixture was then allowed to cool 
to ambient temperature and then treated portionvirise with NaBH4 (0.8 g, 0.021 
moO virith stirring. After tiie addition was complete, the mixture was refluxed for 
an additional 5 hours, cooled to ambient temperature and evaporated under 

15 reduced pressure. The residue was taken up in ethyl acetate and washed with 
2 M NaOH solution (2 x 40 mL) and brine (3 x 40 mL), dried over anhydrous 
sodium sulfate, filtered and concentrated in vacuo. The residue was dissolved 
in absolute ethanol, stirred with norite, filtered, cool, and acidified with 
concentrated HICI. The colorless solid obtained was recrystallized from absolute 

20 ethanol to give 3.6 g (50%) of the title compound, m.p. 180-182 '^C. MS 

(DCI/NH3) m/e 332 (l^+H)+. Anal calcd for C22H21NO2 • HCI: C, 71.83; H, 6.03; 
N, 3.81. Found: C, 72.00; H, 5.96; N. 3.66. 

E?fflmpl9 17QB 

25 5-rN-(4-Chromanyl)-NI-f4-phenoxvben2vnaminocarbonynben2ene-1 .2.4- 

tripaifrpxylig add 

. A suspension of the compound resulting from Example 170A (1.13 g, 
0.003 mol) in anhydrous THF (60 mL) was added portionwise under a nitrogen 
atmosphere to a stirred solution of 1,2,4,5-benzenetetFacarboxylic.dianhydride 
30 (0.76 g, 0.003 mol) in anhydrous THF (60 mL) containing triethylamine (0.63 g, 
0.006 mol) at -30 °C to -40 °C over approximately 2 hours. The cooling bath 
was removed, and after stimng for 3 hours at ambient temperature, the THF was 
removed under reduced pressure at 20 *'C. The residue was taken up in ethyl 
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acetate, washed wtih 10% HCI and brine (30 mL), dried over anhydrous sodium 
sulfate, filtered and concentrated in vacuo. The residue obtained was diluted 
with cold water (3040 mL). cooled, acidified with 10% HCI and extracted with 
ethyl acetate (3 x 30 mL). The combined organic extracts were washed with 
5 brine, dried over anhydrous sodium sulfate, filtered, and evaporated in vacuo. 
The residue obtained was purified by chromatography eluting vWth 180:1:1 ethyl 
acetate-fomiic acid-water to give the title compound (1.26 g, 74%) as a coloriess 
solid. ""H NMR (DMSO-de, 300 MHz) 6 8.4-6.74 (m, 15H), 5.68 (s, 1H), 4.9 (q, 
1H), 4.2 (m, IN), 4.0 (q. 2H), 3.9 (d, 1H), 2.5 (s. 1H), 2.0 (s, 2H), 1.2 (t, 1H). MS 
10 (FAB+)m/e568(M+H)+andMS(FAB-)m/e566 (M-H)+. Analcalcdfor 
C32H25NO5: C, 67.72; H, 4.44; N, 2.47. Found: C, 67.68; H, 4.76; N, 2.35. 

Example 171 

5-fN-(2-nndol-3-vnethvlVN-f4-phenoxvben2y namlnocarfaQnvnbenyenft-f ,p,4. 
15 tricarboxylic acid 

Example 171A 
5-rN-f2-flndol-3-vl>ethvn-N-f4-phenoxvbBngvnamin*^ 
A mixture of 3-(2-aminoethyl)indole (5.8 g, 0.036 mol) and p- 
20 phenoxybenzaldehyde (6.0 g, 0.03 mol) in ethanol (250 mL) containing 
anhydrous 10% palladium on carison (1.2 g) was shaken for 7 hours without 
hydrogen and then for 24 hours under 4 atmospheres of hydrogen. The 
reaction mixture was then filtered, and the filtrate concentrated in vacuo. The 
residue obtained was purified, first by recrystallization from hexane and then by 
25 chromatography eluting with 1 :9:1 hexane-ethyl acetate-triethylamine to give the 
title compound as a white crystalline solid (5.5 g, 53%). m.p. 100-102 °C. MS 
(DCI/NH3) m/e 343 (M+H)+. Anal calcd for C23H22N2O: C, 80.67; H, 6.48; N. 
8.18. Found: C, 80.67; H, 6.36; N, 8.13. 
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Example 171B 

5-rN-(2-flndol-3-vnethvlVN-r4-Dh6nQwh en2vnaminQcarbonvnbftn7fln ?- 1 ,P,^- 

tricarboxvlic actd 

A solution of the compound resulting from Example 171 A (0.7 g, 0.002 
mol) in anhydrous THF (40 mL) was added dropwise under a nitrogen 
atmosphere to a stirred solution of 1,2,4,5-ben2enetetracarboxy|lc dianhydride 
(0.51 g, 0.002 mol) in anhydrous THF (60 mL) containing N-methyl moTDhoIine 
(0.21 g, 0.002 moO cooled in a dry ice/acetone bath (-70 'C). After the addition 
was complete (approximately 2 hours), the cooling baXh was removed, and the 
reactipn mixture was stined at ambient temperature for 2 hours. The volatiles 
were removed under reduced pressure, and the yellow residue was dissolved ir 
ethyl acetate. The solution was washed with 10% cold HCI and cold brine, 
filtered, dried and evaporated. The residue was stined at ambient temperature 
with THF (60 mL) and saturated sodium carbonate solution (15 mL) for 1 hour, 
and then the THF was removed under reduced pressure. The residue was 
diluted with water, cooled in an ice bath, acidified with HCI and extracted with 
ethyl acetate. The combined organic extracts were washed with brine, dried 
over anhydrous sodium sulfate, filtered and evaporated under reduced 
pressure. The residue was purified by column chromatography eluting with 
20:1:5 chiorofonn-acetic acid-methanol to give the title compound (0.75 g, 68%) 
as a cream colored solid. MS (DCI/NH3) m/e 577 (M+H)+. NMR pMSO-de 
500 MHz) 5 10.82 (s, 1H). 10.7 (s, 1H), 8.58 Js, 1H). 8.5 (s. 1H). 7.6 (d, 1H). 7.4-' 
6.7 (m. 14H). 4.9 (s, 1H), 4.7 (s, 1H). 4.75 (s, IN). 3.45 (s. 2H), 3.0 (s, 1H), 2.5 (s. 
1H). 
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Exampte 172 

4-f3-Ben2yl-4-f4-ph enQxyDhenvl)pyrazol-2-ynb6nzene^1 ■2 -dicarboxylic anii i f 

Example 172A 

5 . 1-(4-Ph9noxv)Dhenvl-3-DhenvlDroD.1.vl aleohot 

To a mixture of magnesium (292 mg, 12 mmol) and a small ciystal of 
iodine In THF^S mL) was added 1 mL of 2-phenyiethyl bromide (2.04 g in 10 
mL THF, 1 1 mmol). The mixture was gently heated vwth a heat gun until the 
reaction started (iodine color disappeared). The rest of phenylethyl bromide 

10. was added to the reaction over 20 minutes, and the reaction mixture was then 
heated at 50 'C for 1 hour, diluted with THF (15 mL), and cooled to 0 'C. To 
this mixture was added 4-phenoxybenzaldehyde (1.98 g, 10 mmol) over 10 
minutes. After 1 hour at 0 "C, saturated ammonium chloride (5 mL) was 
added. The reaction mixture was diluted with ether (100 mL), washed with 

is water and brine, dried over anhydrous magnesium sulfate, filtered, and 
concentrated h vacuo. The residue was then purified by column 
chromatography eluting with 15% ethyl acetate in hexane to give the title 
compound (2.61 g, 86%). 1H NMR (300 MHz, CDCis) S 7.31 (m. 6H), 7.20 (m, 
3H). 7.12 (tt, 1H), 7.01 (m, 4H). 4.68 (m, 1H), 2.70 (m, 2H), 2.10 (m. 12H), 1.90 

20 (d.1H). 

Example 172B 
4-PhenoxvDhenvl 2-phenylethvl ketone 
A mixture of the alcohol resulting from Example 172A (2.61 g, 8.58 
25 mmol), pyridinium chlorochromate (2.78 g, 12.9 mmol) and activated molecular 
sieves (4 A) powder (3 g) in dichloromethane (50 mL) was stirred at 0 *C for 2 
hours. The mixture was then diluted with ether to 100 mL, filtered through silica 
gel (50 g), and rinsed with ether. Evaporation of the filtrate in vacuo afforded 
the title compound in good purity (2.43 g, 94%). 1H NMR (300 MHz, CDCI3) 5 
30 7.95 (dt. 2H), 7.39 (tt, 2H), 7.25 (m, 6H), 7.07 (dq, 2H), 6.99 (dt, 2H), 3.28 (t, 2H), 
3.06 (t, 2H). 
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Ex^rpplg 172Q 

TrimgthYlgilvl enol ftther of 4-PhenQxvphenv» P-ph envlethvl t^ atnf^^ 
To a solution of the ketone resulting from Example 172B (302.3 mg, 1.0 
mmoO in THF (5 mL) at -78 »C was added sodium bis(trimethylsllyl)amide (1.0 
M solution in THF, 1 .2 mL). After 30 minutes, trimethylsllyl chloride (0.127 mL, 
1 .5 mmcl) was added to the reaction. The cooling bath was removed, and the 
reaction was wamned to room temperature over 30 minutes. The reaction 
mixture was then poured Into saturated sodium bicarbonate solution (10 mL), 
and extracted with ether (80 mL). "nie organic layer was washed with water ' 
and brine, dried over anhydrous magnesium sulfate, filtered, and concentrated 
in vacuo to give the tftle compound In good purity. iH NMR (300 MHz, CDCI3) 5 
7.46 (dt, 2H), 7.30 (m, 6H), 7.20 (m. IH), 7.11 (tl, IH), 7.01 (dt, 2H). 6.94 (dt 
2H), 5.36 (t,1H), 3.55 (d,2H). 

Example 17gD 

■ 1 . 2-Piniethoxvcarbonvl-4-f 1 -hvdroxv.3.ph envl-2-r4.phanoxvbenyftyl)p ^ppyftn^ 
To a solution of the trimethylsilyl enol ether resulting from Example 172C 
(1.0 mmol) and 3,4-dimethoxycarbonylben2aldehyde (222 mg, 1.0 mmol) in 
dichloromethane (6 mL) at -78 °C was added titanium tetrachloride (1.0 M in 
dichloromethane, 1.1 mL) over 10 minutes. After 5 hours, the reaction was 
poured Into a mbdure of ether (80 mL) and ice (10 g), and separated. The 
organic layer was washed with water and brine, dried over anhydrous 
magnesium sulfate, filtered, and concentrated in vacuo. The residue was then 
purified by column chromatography eluting with 30% ethyl acetate in hexane to 
give the tHIe compound (353 mg, 67%) as a 1:1 mixture of 2 diastereomers iH 
NMR (300 MHz, CDCI3) 5 7.80-6.80 (m. 17H), 5.17,4.97 (2 m's, IH), 4.21,3.80 
(2 d's, 1 H), 3.97 (m, 1 H). 3.93-3.86 (4 s's, 6H), 3.20-3.85 (4 d's, 2H). 
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Exampte 172E 

1.g.DitnathQyyearfaonvl-4-f1.oxo.3-Dhenvl.2.f4.Dhenoxvben20vnbengftnft 
The procedure deeribed in Example '\72B was used to 0}ddize the 
alcohol resuKihg from Example 172D (251 mg, 0.48 mmoO to give the title 
5 compound (223 mg, 90%). iH NMR (300 MHz, CDCI3) 5 8.21 (d, 1H), 7.98 (dd, 
1 H), 7.83 (dt, 2H), 7.67 (d, 1 H), 7.39 (m, 2H), 7.20 (m, 6H), 7.04 (dq, 2H), 6.93 
(dt, 2H), 5.41 (t, 1 H), 3.91 (s, 3H), 3.88 (s, 3H), 3.43 (dq, 2H). 

Example 172F 

10 4-f3-Ben2y|.4.r4-DhenoxvD henvnpvrazol-2-vnbenzene-1 .2-dicarboxvliG acid 

dimethyl ester 

A solution of the dione resulting from Example 172E (137 mg, 0.262 
mmoO. anhydrous hydrazine (39 mg, 1.31 mmol) and p-tolunesuifonic acid 
monohydrate (50 mg) in ethanol (5 mL) was stirred at room temperature for 60 
15 hours. The residue after concentration of ttie filtrate was purified by column 
chromatography eluting with 30% ethyl acetate In hexane to give the title 
compound (122 mg. 90%). 1H NMR (300 MHz, CDCI3) 5 7.90 (t. 1H), 7.68 (s, 
2H), 7.42-7.24 (m, 6H), 7.17 (m, 4H). 7.02 (m, 4H), 4.09 (s, 2H), 3.89 (s, 3H), 
3.83 (s, 3H). 

20 

Example 172Q 

4-r3-B6n?vl-4-f4-phenoxvDhenynpyrazol-2-vnbenzene-1.2-dicarboxvlic acid 
The compound resulting from Example 172F (115 mg) was stin-ed with 
saturated aqueous lithium hydroxide (0.5 mL) and methanol (3 mL) at 60 °C for 

25 15 hours. The volatiles were removed by evaporation, and the residue was 
treated with aqueous 3 H HCI (2 mL). The mixture was cooled to 0 °C for 10 
minutes, and the precipitate was collected by suction filtration. The solid was 
then dissolved in boiling ethanol (2 mL) and treated with hot water (0.5 mL). 
The mbcture was then gradually cooled to 0 ''C, and the white crystalline 

30 powder was collected by suction filtration, rinsed witii cold 70% ethanol in 
water, and air dried to give the title compound (103 mg, 93%). 1 H NMR (500 
MHz, DMSOde) 5 7.90 (s, 1 H), 7.68 (t, 2H), 7.52 (d, 2H), 7.40 (t, 2H), 7.23 (t. 
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3H), 7.15 (q, 2H). 7.07 (d, 2H), 7.02 (m, 4H), 4.13 (s, 2H). MS (FAB+) m/e 491 
(M+H)+. 

Example 173 

5 4-r3-Phenyl-2-f4-phenoxyben2oyl)-1-prQpenynben2ene-1 .g-dicar faoxyne anirf 

Example 173A 

4-r3-Phenvl-2-f4-phenoxybenzoyn-1 -proDenvllbenzene-l .2-dicarboxyIin at^j^ 

dimethyl ester fi) and 

10 4-ra!Phenvl-2-(4-Dh6noxvbenzovn-1-m6thanesulfonvloxvDropvl] ben2Qne-1.P- 

dicarfaoxvlic acid dimethyl ester fB) 
To a 0 *'C solution of the diastereomeric mixture of tiie hydroxyketones 
resulting from Example 172D (1.07 g, 2.04 mmoO in THF (30 mL) was added 
triethylamlne (0.57 mL, 4.08 mmol), followed by methanesuifonyl chloride 

15 (0.189 mL, 2.45 mmol). The reaction was then stirred at room temperature for 2 
Hours and treated with 1,8-diazabicyclo[5.4.0]undec-7-ene (0.46 mL, 3.06 
mmol). The reaction was then stinied at room temperature for 18 houre. The 
reaction mixture was diluted with hexane (20 mL), and to it was added 
anhydrous 4 N HCI In 1 ,4-dioxane (1 mL). The mixture was then filtered 

20 through silica gel (30 g), and rinsed with ether. The residue after evaporation of 
the voiatiles was purified by column chromatography eluting sequentially with 
20% and 35% ethyl acetate In hexane to give 173i as the first fraction (382 mg, 
37%), and 17311 as the second fraction (3:1 mixture of two diastereomers, 736 
mg, 60%). 1H NMR for 173i (500 MHz, CDCI3) 5 7.82 (dt, 2H), 7.75 (d, 1H), 

25 7.72 9d, 1 H), 7.55 (dd, 2H), 7.41 (t, 2H), 7.27 (t, 2H). 7.21 (m, 6H). 7.10 9d, 1 H), 
7.02 (dt. 2H), 4.09 (s, 2H). 3.93 9s, 3H), 3.92 (s, 3H). 1H NMR for 17311 (the 
major dlasteromer) (300 MHz, CDCfe) 5 7.89 (d, 1H), 7.78 (d, 1H), 7.67 (dt, 2H), 
7.38 (m, 2H), 7.24-7.00 (m, 7H), 6.85 (m, 4H), 5.88 (d, IN). 4.21 (m, 1H), 3.96 (s. 
3H), 3.95 (s, 3H), 2.86 (dd. 1H), 2.77 (s, 3H). 2.47 (dd, 1H). 
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Example 173B 

4-f3-Phenyl-g-f4-phenoxyben2oyl>-1-DroDenvnben2ene-1 .g-dicarboxvliG acirt 
The enone resulting from Example 173A(0 (84 mg) was sttired wiOi 
saturated aqueous Hthium hydroxide (0.5 mL) and methanol (3 mL) at 60 "C for 
5 15 hours. The reaction mixture was then acidified with aqueous 3 N HC^ (2 
mL), diluted with ethyl acetate (50 mL), washed with water and brine, dried over 
anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then puriHed by column chromatography eluting v^h 95:5:0.5 ethyl 
acetate-methanol-fomilc acid to give the title compound (84 mg, 100%). 1H 
10 NMR (500 MHz, DMSO-de) 5 7.88 (m, 3H), 7.66 (d, 1 H), 7.45 (m, 2H). 7.30-6.80 
(m, 12H), 4.02 (s, 2H). MS (FAB-): m/e 477 (M-H)-. 

Example 174 

4-r3-Phenvl-2-f4-phenoxybenzovl)-1-DroDenvnbenzene-1.2-dicarfaoxylie anid 

15 

Pxampte 174A 

4-r3-Phenvl.g-r4.phanoxvbenzovn-1.DroDBnvnben2en6-1 .g-dlearfaoxylic aetd 

dimethyl estgr 

To a solution of the mettianesulfonate resulting from E»unple 173A (li) 
20 (736 mg) In THF (15 mL) was added 1 ,8-diazablcyclo[5.4.0]undec-7-ene (0.5 
mL). The reaction was stirred at 60 <*C for 70 minutes and then diluted with 
hexane (10 mL) and filtered through silica gel (10 g) rinsing with ether. The 
residue after evaporation of the filtrate was carefully purified by column 
chromatography eluting with 15% ethyl acetate In hexane to give 173A(ii) as 
25 the first fraction (102 mg, 9.8% yield combined 2 steps), a fraction of mixture of 
compound 173A(ii) and 174A (65 mg, 6.2%), and 174A as the last fraction (364 
mg, 35%). *«H NMR (300 MHz, CDCI3) 5 7.90 (dt, 2H), 7.65 (d, IN), 7.59 (dd, 
1H), 7.37 (m, 8H), 7.19 (tt, 1H), 7.10 (s, 1H), 7.09 (dt, 2H), 7.02 (dt, 2H), 4.17 (s, 
2H), 3.88 (s, 6H). 



30 
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Ex^mple 1745 

4-f3-Ph6nvl-2-(4.phenoxvbengQvh-1-propenvnben2en6-1 . g-dicarboxylin ar.iri 
The procedure described in Example 173B was used to convert the 
enone resulting from Example 174A (42 mg) to the title compound (41 mg, 
5 1 00%). 1 H NMR (500 MHz, DMSO-dS): 5 7.87 (dt, 1 H), 7.70 (m, 1 H), 7.56 (dd, 
1H), 7.42 (m, 5H), 7.26 (m. 3H), 7.10 (m, 3H), 7.00 (m, 1H), 6.92 (m, 1H), 6.84 
(m, 1 H). 4.12 (s, 2H). MS (FAB"): mfe 477 (M-H)-. 

Example 175 

10 trans-4-r3-Hvdroxv-2-benzvl-3-f4-phenoxvphenvl)-1-proDenvnb6ngene-19. 

diearboxylic add 

Example 175A 

4-r3-Hvdroxv-2-benzvl-3-r4-phenoxyphenvn-1 -oropeny nbenzene-l .g- 

15 dicaifeoxvlic acid dimethyl ester 

To a solution of the enone resulting from Example 173A(i) (62.3 mg, 
0.123 mmol) in methanol (3 mL) was added cerium trichloride (36.5 mg, 0.148 
mmol) followed by sodium borohydride (6 mg, 0.15 mmol). After 5 minutes, 
saturated ammonium chloride (1 mL) was added to the reaction mixture. The 

20 reaction mixture was diluted with ether (50 mL), washed with water and brine, 
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to 
give the title compound (63 mg) In good purity. NMR (300 MHz, CDCI3) 5 
7.71 (d, 1H), 7.63 (d, 1H), 7.47 (dd, 1H), 7.40-7.20 (m, 7H), 7.12 (m. 4H), 7.00 
(m, 4H), 5.18 (m, 1H), 3.90 (s, 3H), 3.88 (s, 3H), 3.82 (d, IN), 3.23 (d, 1H), 1.92 

25 (d, 1H). 
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Example 175B 

. trans-4-f3-Hydroxv-2-benzvl-3-(4-phenoxyphenvn-1-DroDenvnben7ene-1 ,^- 

dicaifaoxvUe acid 

The procedure described in Example 173B was used to convert the 
enone resulting from Example 175A (58 mg) to the title compound (56 mg, 
99%). 1H NMR (300 MHz, CDCb) 5 13.5 (very br s, 2H), 7.66 (d, 1 H), 7.61 (e, 
1H), 7.45 (d, 1H), 7.36 (m ,4H), 7.23 (t, 2H), 7.10 (m, 4H), 6.95 (t, 4H), 5.73 (s, 
1H), 5.08 (8, 1H), 3.75 (d, IH), 3.17 (d, 1H). MS (FAB -) m/e 479 (M-H)-. 

Example 176 

cis.4.f3-Hvdroxv.2-ban2vl-3-f4-DhenoxvDhenvlV1 ■Dropenvnbengftna.i ,p. 

(liQarfroxyliff agid 

Example 176A 

cis-4-r3-Hydroxv-2-benzvl-3-f4-phenoxvphenyh-1 -Dropenvnb6nzene-1.P- 
dicarboxvltc acid dimethv! ester 
The procedure described in Example 175A was used to convert the 
enone resulting from Example 174A (115 mg) to the titie compound (115 mg). 
1H NMR (300 MHz, CDCI3) 67.65 (d, 1H). 7.44 (dd, 1H), 7.38-7.20 (m, 10H, 
7.13 (m, 2H), 6.99 (m, 3H), 6.96 (d, 1H), 5.16 (m, 1H), 3.89 (s, 6H), 3.86 (d, 1H), 
3.38(d. 1H),1.93(d,1H). 

Example 176B 

cis-4-r3-HvdrQXV-2-ben2Vl-3-f4-phenoxvDhenvn.1 -propenynbenyftno-i ,p. 

dicarboxylic acid 

The procedure described in Example 173B was used to convert the 
enone resulting from Example 176A (48 mg) to the title compound (45 mg, 
94%). 1H NMR (500 MHz, DMSOds) 5 7.40-7.20 (m, 12H), 7.13 (m, 1H), 6.92 
(m, 4H), 5.71 (s, 1H), 5. 09 (s, 1H), 3.75 (d, 1H), 3.40 (d, 1H). MS (FAB") m/e 
479 (M-H)*. 
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10 



15 



Exampla 177^ 



add dimethyl o^ff^f 

^irr.n'^lTTT '^'""'"^ ^P'^ ""a- 0-352 mmol) was 

stirred with tnethylsilane (0.4 mL) and trifluoroacefc add (2 mL) at 70 for 8 

houfB. The reaction mixture was then concentrated h vacuo, and the residue 
was punfled by column diromatography eluting with 15% ethyl acetate in 

compound (161 mg. 93%). lH NMR (300 MHz. CDCM 
8 7.69 (d. 1H). 7.57 (d. 1H). 7.43 (dd. 1H ). 7.30 (m. 5H). 7.12 (m. sSSq 
21^. 6.95 (dt. 2H). 6.51 (s. 1H). 3.90 (s. 3H). 3.89 (s. 3H). 3.55 (s. Z^.sH ^ 



20 



25 



Example 177 P 



sarboxyfin 



The procedure described in Example 173B was used to convert the 

^ ^P'^ ^"^^ ""S) *° *® ««« compound (60 mg 
100%). 1H NMR (500 MHz. DMSCWe) 87.89 (d. 1H). 7.83 (s. 1H) 7 ^(dd 
1H). 7.38 (t. 2H). 7.30 (t. 2H). 7.21 (m. 3H). 7.14 (m. 3H). 6.97 (m. 4H). 6.63 (s 
1 H). 3.52 (s, 2H). 3.35 (s. 2H). MS (FAB-): m/e 463 (M-H)-. 
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ExamplB 178 

Ci8-4-r2-B9nzvl-3-r4-DhenoxvDh9nvlV1-prDDenvnben2ene- l .g-dieflrhnvyf i^ ^^|^ 

Example 178A 

ciS'4-r2-Benzvl-3-f4-Dhenoxvphenvn-1 -propenvnben?ene. i .g-dicarhn^ }^ ^^|^ 

dimethyl ester 

The procedure described In Example 177A was used to convert the 
compound resulting from Example 176A (47 mg) to the title compound (43 mg, 
95%). 1H NMR (300 MHz, CDCI3) 87.70 (d, 1H), 7.43 (dd, 1H), 7.37-7.17 (m, ' 
6H). 7.10 (m. 4H), 7.01 (m. 2H), 6.93 (m, 3H), 6.64 (s, 1H). 3.91 (s, 6H), 3.61 (s, 
2H),3.35(s,2H). 

Example 178B 

CiS-4-r2-Ben2vl-3-f4-phenoxvphenvn.1.propenvnhenya n6-1 P-riinarhn^ ijn <^^rt 

The procedure described in Example 173B was used to convert the 
olefin resulting from Example 178A (40 mg) to the title compound (37 mg, 94%). 
1H NMR (500 MHz, DMSO-de) 8 7.75 (d. 1H), 7.54 (s, 1H), 7.38-7.10 (m, 11H), 
6.96 (m, 4H), 6.67 (s, 1H), 3.59 (s, 2H), 3.37 (s, 2H). MS (FAB-) m/e 463 (M-H)-. 

Example 179 

4-f2-Benzvi-3-f4-phenoyvDhenvlM-propvnben2en6.i 9. <ncaifeQyyiin antn 

Example 179A 

4-r2-Penzvl-3-f4-phenoxvphenvn-1-propvnben7finft. i.2.dicarhnYY| re n^f^ 

dimethyl ester 

A mixture of the olefin resulting from Example 177A (107 mg) and 10% 
palladium on carbon (100 mg) In ethanol (2 mL) and ethyl acetate (2 mL) was 
stirred under a hydrogen balloon for 5.5 hours. The reaction mixture was tfien 
diluted wfth ether (20 mL), filtered through silica gel (5 g) and rinsed witii ettier. 
Concentration of the filtrate afforded the title compound (105 mg, 99%) in good 
purity. 1H NMR (300 MHz, CDCI3) 8 7.67 (d, 1H), 7.41 (d, 1H), 7.35-7.14 (m, 
5H). 7.11-7.02 (m, 6H), 6.98 (m, 2H), 6.92 (dt, 2H), 3.91 9s, 3H), 3.89 (s, 3H), 
2.64-2.44 (m, 6H), 2.30 (m, 1 H). 
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ExamplQ 17QR 

4-fg-Bgn7Vl-3-f4-PhpnoY^fnhenvl^-1.pmpYl]h en7enp-l ,o.Mir^^rboYyl\f, ani^ 
The procedure described In Example 173B was used to convert the 
compound resulting from Example 179A (83 mg) to the title compound (54 ma 
69%). 1H urn (500 MHz, DMSO^le) 5 7.92 (br s. 1H), 7.76 (br s. 1H). 7.37 (m 
2H), 7.28 (m, 2H),.7.14 (m,m 7H). 6.97 (dt, 2H), 6.90 (dt, 2H), 2.58 (d, 2H) 2 5o' 
(m, 4H), 2.14 (m, 1H). MS (FAB") m/e 465 (M-H)-. 



Example lan 
ISC 

dicarboxvKe aft}^ 




Example lap^ 

3.6-Pirtrifiuoromethanesu!fnnvlowlbenrpnp.i 4.H| .p rbt>wli^ ^ .^^^ ^^^^ 

To a 0 solution of diethyl 2,5.dihydroxyterephthalate (4.24 g, 16 7 
mmol) and pyridine (8 mL) in dichloromethane (30 mL) was slowly added 
tnfluoromethanesulfonic anhydride (5.9 mL. 35 mmol). The reaction was 
allowed to warm to ambient temperature over 2 hours, and another portion of 
frifluoromethanesulfonic anhydride (1 mL. 5.7 mmol) was added. After another 
1 hour, the reaction was dHuted with ethyl acetate (200 mL), washed with 
aqueous 1 H HCI (50 mL), saturated copper (II) sulfate (50 mL). water (50 mL) 
and brine (50 mL), dried over anhydrous magnesium sulfate, filtered, and 
concentrated /n vact/o. The residue was recrystallized from ethyl acetate and 
the mother liquid was concentrated and purified by column chromatography 
eluting with 10%.ethyl acetate In hexane to give the title compound (8 05 a 
combined yield. 93%). 1H NMR (300 MHz, CDCI3) 5 7.98 (s. 2H). 4.51 (q 4H) 
1.44 (t.6H). 
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Examola 180B 

2-Tr}flMC)romflthanPSulfonvloxv-5-vInvlben2en6-l.4.dift qffaoxvije flnj^ ^c.^ 

ester 

A solution of the bistriflate resufting from Example 180A (5.19 g, 10.0 
mmol), vinyltributylttn (3.17 g, 10.0 mmol), bis(trlphenylpfiosph!ne)palladium 
dichloride (210 mg, 0.3 mmol), and anhydrouse lithium chloride (1.3 g, so 
mmol) in anhydrous 1,4-dioxane (30 mL) was degassed by bubbling nitrogen 
through the solution for 5 minutes. The mbcture was then heated at 85 for 6 
hours. After the reaction mixture was cooled to room temperature, it was filtered 
through silica gel (30 g), and the filtrate was diluted with ether to 100 mL To 
the filtrate was added water (0.5 mL), followed by the dropwise addition of DBU 
(3 mL) with good stirring. The mixture was Immediately filtered through silica 
gel (50 g), rinsed with ether several times, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 5% followed 
by 10% ether In hexane to give the title compound (3.73 g, 94%). iR HMR (300 
MHz, CDCI3) 5 8.24 (s. 1H), 7.78 (s. 1H), 7.44 (dd, 1H), 5.78 (dd, 1H). 5.50 (dd. 
1H), 4.48 (q. 2H), 4.41 (q, 2H), 1.44 (t, 3H), 1.42 (t, 3H). 

Example 180C 

2.5-D|ethoxvcart?onvl-4-trifluoromethanestilf Qnvloyvhftn ^Air. o/>fr^ 
A mixture of the olefin resulting from Example 180B (711 mg, 1.79 
mmol), sodium periodate (1.96 g, 9.0 mmol) and ruthenium trichloride 
monohydrate (1 1 mg, 0.05 mmol) in a mixed solvent system of cartjon 
tetrachloride (4 mL), acetonltrile (4 mL) and water 96 mL) was well stirred at 
60 »C for 4 hours. After allowing to cool to ambient temperature, the reaction 
mixture was diluted with ethyl acetate (100 mL), washed with 0.1 N HCI, water 
and brine, dried over anhydrous magnesium sulfate, filtered through silica gel 
(20 g), washed with 5% methanol In ethyl acetate, and concentrated in vacuo \o 
give the title compound which was used without further purification. iH NMR 
(300 MHz, CDCI3) 8 8.58 9s. IH), 7.62 (s. IH), 4.47 (m, 4H). 1.44 (t, 3H), 1.38 (t 
3H). 
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ExamplQ 1B0D 

1 .4-Plethoxvcarfaonvl-2-trifl uoromethanesulfonvloxv-.'>-rN-bangyUM.4. 

(Dhenoxvbenvhaminocarbo nvnbenzenft 
To a suspension of the acid resulting from Example 1 80C In 
5 dichloromethane (5 mL) was added oxalyl chloride (2.0 M in dlchloromethane, 
.1.8 mL), followed by the addition of a tiny drop of N.N-dimethylfonnamide. 
After the mbcture was stined 2 hours at room temperature, the solvent was 
evaporated, and the residue was further dried under high vacuum for 1 0 
minutes. The acid chloride was redlssolved in dichloromethane (5 mL), and N- 
10 benqrl-Nr(4-phenoxy)benzylamlne (625 mg, 2.16 mmoO was added to the 
reaction mixture. After 30 minutes, the reaction mixture was filtered through 
silica gel (10 g), and then rinsed with ethyl acetate. The filtrate was 
concentrated in vacuo, and the residue was purified by column 
chromatography eluting with 20% ethyl acetate In hexane to give the title 
15 compound (1 ,01 g. 82% for 2 steps). 1 H NMR (300 MHz. CDCI3) 5 7.98,7.96 (2 
S's, 1H), 7.90,7.88 (2 s's, 1H), 7.42-7.28 (m. 8H). 7.15-7.95 (m, 6H), 4.79,4.76 (2 
s's, 2H), 4.47-4.30 (4 q's, 4H), 4.24,4.20 (2 s's, 2H), 1 .43-1 .25 (4 t's, 6H). 

Exampla 180E 

20 1.4-DiethoxycarbQnvl-fi-v| fivl.3-rN.benyyl.Nw^. 

fDhenoxvbenvnaminoc arbonvpbenreri ft 
The method described In Example 180B was used to convert the olefin 
resulting from Example 180D (945 mg, 1.38 mmoO to the title compound (724 
mg, 94%). 1H NMR (300 MHz, CDCI3) 5 8.21,8.18 (2 s's. 1H), 7.87,7.865 (2s's. 
25 1H), 7.50:7.28 (m, 9H), 7.16-7.96 (m, 6H), 5.79,5.73 (2 dd's, 1H), 5.48,5.44 (2 
dtfs. 1H), 4.77,4.72 (2 brs's, 2H), 4.40-4.30 (4 q's, 4H), 4.26,4.22 (2 s's, 2H). 
1.40-1.23 (4 fs,6H). 
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6-Viny>-3-fN-B6nzyl-N-f4-phenoxvben2ynaminocarbonvnben2enB-1 ,d- 

dlcarfaoxyllc acid 

The procedure described in Example 173B was used to convert the 
5 compound resulting from Example 180E (31 mg) to the title compound (7.5 mg, 
28%). 1H NMR (300 MHz, CD3OD) 8 8.30,8.29 (2 s's, 1H), 7.76,7.74 (2s's, 1H), 
7.57-7.24 (m, 9H), 7.16-7.93 (m, 6H), 5.82 (d, 1H), 5.42 (dd, 1H), 4.85-4.76 
(2H), 4.30,428 (2 S'S, 2H). MS (FAB*^) m/e 508 {M+H^*. 



10 Example 181 

6-f N-Ben2yl-N-f4^phenoxvbenzynaminocarfaonyrj-3-hvdroxv-1 -oyo.1 
dihvdroisobenzofuran-S-carboxvlic acid 

Example 181 A 

15 3.fN-Benzvl.N.f4-phQnoxyben2ynaminQcarbonvn-6-fom ivl-benzenft-l.4- 

dicarboxylic acid diethyl ester 
A mixture of the olefin resulting from Example 180E (714 mg, 1.27 
mmoO. sodium periodate (0.66 M in water, 5.8 mL, 3.81 mL), and osmium 
tetraoxide (0.08 M in tert-butanol, 0.32 mL, 0.025 mmol) in 1.4-dioxane (20 mL) 

20 was stirred at room temperature for 1 hour. The reaction mixture was diluted 
with ether (100 mL), washed with water and brine, dried over anhydrous 
magnesium sulfate, filtered, and concentrated in vacuo. The residue was then 
purified by column chromatography eluting with 30% ethyl acetate -in hexane to 
give the title compound (691 mg, 96%). ""H NMR (300 MHz, CDCI3) 5 

25 1 0.62,1 0.61 (2 s's. 1 H), 8.56,8.55 (2 s's, 1 H), 7.92 (s, 1 H), 7.43-7.28 (m, 8H), 
7.15-6.93 (m, 6H), 4.78 (brs, 2H), 4.47-4.33 (4 q's, 4H), 4.23,4.18 (2 s's, 2H), 
1.43-1.32 (4 fs, 6H). 
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Example 181B 

6-f N-Ben2vl-N-f4-phenoxvben2ynaminocarbonvn-3-h vdroxv-1 -oyo-l .3- 
dihydroisobenzofuran-S-carboxylic acid 
The method described in Example 173B was used to convert the 
5 adehyde resulting from Example 1 81 A (721 mg, 1 ^8 mmol) to the title 

compound (619 mg, 95%). NMR (500 MHz, DMSO-de) 5 8.31,8.30 (2 s's, 
1H), 7.77,7.76 (2 s's, 1H), 7.38-7.22 (m, 8H), 7.15-6.83 (m, 6H), 6.64 (brs, 1H). 
4.20 (m. 4H). MS (FAB+) m/e 510 (M+H)+. 

10 Example 182 

6-fN-Ben2yl-N-(4-phenoxvbenzyl)aminocarbonvn-3-methoxv-1-oxo-1.3- 
dihydroisobenzofuran-S-carboxyllc acid 
A mbcture of the hemiacetal resulting from Example 181B (331 mg, 0.65 
mmol), anhydrous 4.0 U HCI in dioxane (0.5 mL), anhydrous 4A molecular 
15 sieves (1 g) in methanol (3 mL) was stirred at 60 '*C for 15 hours. The reaction 
mixture was diluted with ethyl acetate to 20 mL, filtered through celite, rinsed 
with ethyl acetate, and concentrated in vacuo. The residue was then purified by 
column chromatography eluting sequentially with 100% ethyl acetate, followed 
by 2% and 5% methanol in ethyl acetate to give the title compound (71 mg, 
20 21%). 1H NMR (500 MHz, DMSO-de) 5 8.18,8.16 (2 s's, 1H), 7.81,7.78 (2 s's, 
1H), 7.42-7.24 (m, 7H), 7.17 (m, 3H),7.04-6.85 (m, 4H), 6.60,6.58 (2 s's, 1H), 
4.25,4.22 (2 br s's, 4H), 3.57 (s, 3H). MS (FAB+) m/e 524 (M+H)+ 

Example 183 

25 6-rN-Ben2vl-N-r4.phBnQXvbenzvnaminocarbonvim6thv n-3-methoyy.l.nyn-i 

dihydroisobenzofuran-S-carboxvlic acid 

Example 1B3A 

2-TrifluoroTnethanesulfonvloxy-5-allvl-ben2e ne-1 ■4-dicarboxvllc acid riiftth yj 
30 ester 

■The method used in Example 180B was used to convert the bistrifiate 
resulting from Example 180A (1 .04 g, 2.0 mmol) to the title compound (748 mg, 
91%). 1H NMR (300 MHz, CDCI3) 57.96 (s, 1H). 7.77 (s, IN), 5.96 (m, 1H), 
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5.52 (dq, 1H), 5.05 9dq, 1H). 4.46 (q, 2H), 4.39 (q, 2H), 3.80 (dt, 2H), 1.43 (t, 
3H),1.40(t,3H). 

Example 183B 

5 2-Trifluoromethanesulfonvloxv-5-carboxvmethvl-benzene-1.4-dicarfaQxyrif^ 

diethyl ester 

The method described In Example 180C was used to convert the olefin 
resulting from Example 183A (974 mg, 1.81 mmo!) to the title compound (560 
mg, 72%). 1H NMR (300 MHz, DMSO-de) 5 12.51 (s, 1H), 8.10 (s, 1H), 7.89 (s, 
10 1H), 4.39 (q, 2H), 4.31 (q, 2H), 4.07 (s, 2H), 1.35 (t. 3H), 1 .30 (t, 3H). 

Example 183C 
2-Trifluorom6thanesulfonvloxy-5-rN-ben2vl-N-f4- 
phQnoxvb6n2vnaminQeaffaonvlmethvnbe n2ene-1.4- diearfaoxv!ic acid diethyl 
15 ester 

The method described In Example 180D was used to convert the acid 
resulting from Example 183B (547 mg, 1.28 mmol) to the title compound (815 
mg, 91%). IH HMR (300 MHz. CDCI3) 5 7.90 (d, 1H), 7.89 (s. 1H), 7.43-7.22 
(m, 10H), 7.13 (m, 1H), 7.06-6.94 (m, 3H), 4.63,4.62,4.60,4.58 (4 s's, 4H), 4.45 
20 (2 q's, 2H), 4.35 (2 q's, 2H). 4.25, 4.22 (2 s's, 2H). 1 .42-1 .32 (4 f s, 6H). 

Example 183D 

5-Vinvi-2-fN-benzvl-N-f4-Dhenoxvbenzvnaminocarbonylmethvnben7ftna-i a. 

dicarfaoxylic acid diethyl ester 
25 The method described in Example 1806 was used to convert the 

compound resulting from Example 183C (808 mg, 1.16 mmol) to the title 
compound (605 mg, 90%). ^H NMR (300 MHz, CDCis) 5 8.18 (s, 1H), 7.73 (d, 
1H), 7.47-7.23 (m. 11H). 7.11 (m, 1H), 7.05-6.93 (m, 3H), 6.75 (d, 1H), 5.39 (D, 
1H), 4.62,4.60,4.57 (3 S'S, 2H), 4.41-4.38 (4 q'S, 4H), 4.20,4.17 (2 s's, 2H), 
30 1.41-1.32(4fs,6H). 
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Exampie 183g 

2-Formvh5-rN-hftn7vl-N-f4-Dh6noxvben7vl^ami nc)carbonvlmethvl1banyftnft.-| ,i^ 

dicarboxvlic acid diethyl ester 
The method described In ExEimple 181 A was used to convert the 
5 compound resulting from Example 1 83D (344 mg. 0.595 mmol) to the title 
compound (265 mg, 76%). 1H NMR (300 MHz, CDCI3) 5 ""H NMR (300 MHz, 
CDCb): 8 10.62.10.61 (2 s's. 1H), 8.54,8.53 (2 s's, 1H), 7.83,7.81 (2 s's, 1H)', 
7.43-7.23 (m, 10H). 7.12 (m, 1H). 7.07-6.93 (m, 3H), 4.64.4.63,4.61,4.59 (4 s's, 
4H), 4.45 (2 q's, 2H), 4.35 (2 q's, 2H), 4.30, 4.27 (2 s's, 2H), 1 .45-1 .35 (4 f s, 
10 6H). 

Example IflaP 

6-rN-Ben2Vl-N-f4-nhftnoxvben2vnamlnoearbonvlm6thvnAmftfhn xv-1-QyQ.1.^- 
dihydroisobenzofuran-S-earboxyltn flgf^ 

15 The aldehyde resulting from Example 183E (30 mg) was stirred with 

saturated aqueous lithium hydroxide (0.5 mL) and methanol (3 mL) at 45 •C for 
15 hours. The reaction mixture was then acidified with aqueous 3 H HCI (2 
mL), stirred at room temperature for 30 minutes, diluted with ethyl acetate (50 
mL), washed with water and brine, dried over anhydrous magnesium sulfate, 

20 filtered, and concentrated in vacuo. The residue was then purified by column 
chromatography eluting with 5% methanol in ethyl acetate to give the title 
compound (25 mg, 74%). iH NMR (500 MHz, DMSO-de) 5 8.11,8.10 (2 s's, 
1H). 7.86,7.83 (2 s's, 1H), 7.43-7.20 (m, lOH), 7.15 (m, 1H), 7.04-6.90 (m. 3H), 
6.60 (s, 1H), 4.65,4.62 (2 s's, 2H), 4.46,4.43.4.41,4.38 (4 s's, 4H), 3.58 (s. 3H). 

25 MS(FAB+) m/e538(M+H)+ 
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Example 184 

6-f N-Benzvl-N-f 4-Dh6noxv ben7vnaminoeaffaonvlmethvn-1 -oxo-1 .3- 
dihvdroisobenz Qfuran-5-carboxvlic add 

5 Eyanrmla 184 

6-fN.Benzvl-N-f4 -phenQXvbenzvl^aminocariionvlmethvn-1-oxo-1.a- 

^fffliyrimtenhenTOfuran-S-carboxvlic acid ethvl ester 
To 0 a solution of the aldehyde resulting from Example 183E (232 
mg, 0.40 mmoO in tetrahydrofuran (4 mL) and methanol (1 mL) was added 
10 sodium borohydride (38 mg, 1 .0 mmol). After 20 minutes, the reaction mixture 
was diluted with ether (100 mL), washed with 0.1 M HCI, water, brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was then purified by column chromatography eluting with 30% ethyl 
acetate In hexane to give the title compound (151 mg, 70%). ""H NMR (300 
15 MHz, CDCI3): 5 8.16(s, 1H), 7.85,7.81 (2.s's, 1H), 7.43-7.22 (m, 10H), 7.15 (m, 
1H), 7.08-6.92 (m, 3H), 5.35 (s, 2H), 4.66,4.64,4.62,4.60 (4 s's, 4H), 4.36,4.35 (2 
q's, 2H), 4.30,4.27 (2 s's, 2H), 1.35-1.34 (2 t's, 3H). 

Example 184P 

20 6-fN-Bengyl-N-f4-Dhenoxy ben2ynaminocarfaonvlmethvn-1-oxQ-1.3- 

dihydrolsobanzofurarvS-carfaoxvlie acid 
The lactone resulting from Example 184A (141 mg, 0.26 mmol) was 
stin-ed with saturated aqueous lithium hydroxide (0.5 mL) and methanol (3 mL) 
at 45 for 15 hours. The reaction mixture was then acidified with aqueous 3 

25 M HCI (2 mL), diluted wth ethyl acetate (50 mL), washed with water and brine, 
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. 
The residue was then stin"ed with p-toluensulfonic acid (10 mg), anhydrous 
molecular sieves (4A, 1 g) in toluene (5 mL) at 80 *C for 60 hours. The 
reaction mixture was filtered through celite, rinsed with ethyl acetate, and 

30 concentrated in vacuo. The residue was then purified by column 

chromatography eluting with 96:3:0.5 ethyl acetate-methanol-acetic acid to give 
the title compound (77 mg, 58%). ^H NMR (500 MHz, CDCL3): 8 8.02,8.00 (2 
s's, 1H), 7.55,7.46 (2 s's. 1H), 7.38-7.30 (m, 10H), 7.18-6.97 (m, 2H), 6.90-6.83 
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(m, 2H), 5^4,5^3 (2 s's, 2H), 4.63,4.60,4.58,4.57 (4 s's, 4H), 4.17,4.10 (2 s's, 
2H). MS (FAB-): m/e 506 (M-H). 

Example 185 

5 5-Hvdroxvmethvl-2-rN-ben7vl.N.f4. 

Dhenoxvben2vl>amipoearfaonvlmethvnb6n?ene.1.4^iearhnvy»r i aeld dteftrtiiirn 

salt 

To a solution the lactone resulting from Example 184B (42.1 mg, 0.083 
mmoi) in THF (3 mL) was added aqueous 2.00 M sodium hydroxide (0.249 mL). 
10 After .1 hour, the solvent was evaporated in vacuo to give the title compound 
(51.2 mg, 100%). 1H NMR (500 MHz, DMSO-de) 6 8.08 (q, 1H), 7.68, 7.66, 
7.61, 7.57 (4 s's, 1H), 7.43-7.30 (m, 11H), 7.01-6.89 (m, 3H), 5.34 (d, 2H), 4.63- 
4.26 (many singlets, 6H), 3.67 (dd, 2H). 

15 Example 186 

6-rN-Ben2vl-N-f4-Dhenoxvbenzvnaminoearbon vlamino1-3-mgthoxv-1 .nvn-i a- 
dihvdroisobenzofuran-S-ca rboxvlie acid 

Example 186A 

20 Dimethyl 2-amino-5-bromotereDhtha|g |g 

To a -40 "C solution of dimethyl aminoterephthalate (4.39 g, 21 mmol) 
and pyridine (2.0 mL, 23 mmol) in dichloromethane (40 mL) was added slowly 
bromine (1,0 M in dichloromethane, 22 mL) over 15 minutes. After 1 hour at 
-45 "C, the reaction was diluted with a mixture of ether and hexane (1:1, 40 

25 mL), and was filtered through silica gel (50 g), rinsed with ether and 

dichloromethane (1:1), and concentrated in vacuo. The residue was then 
crystallized from ethyl acetate to give the title compound as yellowish green 
needles (4.23 g), and the mother liquid was concentrated in vacuo, and then 
purified by column chromatography eluting with 15% ethyl acetate in hexane to 

30 give more title compound (1 .27 g, combined yield, 91%). iR NMR (300 MHz, 
CDCI3) 5 8.10 (s, 1H)), 7.06 (s, 1H), 5.80 (br s, 2H), 3.92 (s, 3H). 3.89 (s, 3H).' 
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Example 186B 
Dimethyl 2-amino-5-vinyltereDhthalate 
The method described in Example 180B was used to convert the 
bromide resulting from Example 185A (4.43 g, 15.4 mmoQ to the title compound 
^ 5 (2.74g,76%). ""H NMR (300 MHz, CDCb) 58.11 (s. 1H), 7.21 (dd. 1H), 7.14 (s. 
1H), 5.78 ( br s, 2H), 5.55 (dd. 1H), 5.19 (dd. 1H), 3.91 (s, 3H), 3.89 (s, 3H). 

Example 1860 

Dimethyl 2-rN-Ben2vl-N-(4-Dhenoxvben2 vhaminocarfaQnvlaminQl-fi- 

vlnylterephthalate 
A solution of the compopund resulting from Example 186B (2.72 g, 11.6 
mmol) and triphosgene (1.21 g, 4.06 mmol) in THF (15 mL) was heated at 
60 "C for 16 hours. After it was cooled to room temperature, N-benryl-N-(4- 
phenoxy)benzylamine (4.36 g, 15.1 mmol) and triethylamine (4.9 mL, 35 mmol) 
were added sequentially. The reaction was then heated at 505 'C for 3 hours. 
The reaction mixture was filtered ttirough silica gel (50 g), rinsed with ether, and 
concentrated in vacuo. The residue was purified by column chromatography 
eluting with 20% ethyl acetate in hexane to give the title compound (4.78 g, 
75%). 1H NMR (300 MHz, CDCb) 5 10.80 (s, 1H), 9.14 (s, 1H), 8.19 (s, 1H), 
7.38-7.22 (m, 10H), 7.10 (tt, 1H), 6.98 (m, 4H), 6. 63 (dd, 1 H), 5.31 (dd, 1H). 
4.65 (br s, 2H), 4.62 (br s, 2H). 3.92 (s, 3H), 3.84 (s, 3H). 

Example 1S6D 

Dimethyl 2-rN-Benzv!-N-f4-Dh6noxvbenz vnaminocarfaonylaminoVfi- 
25 fomiyfterephthalate 

The method described in example 181 A was used to convert the 
compound resulting from Example 185C (2.61 g, 4.73 mmol) to the title 
compound (2.13 g, 81%). ""H NMR (300 MHz, CDCI3) 6 1 1.22 (s, 1H), 10.42 (s, 
1H), 9.26 (s, 1H), 8.63 (s. 1H), 7.38-7.22 (m, 9H), 7.10 (tl, 1H), 6.98 (m. 4H). 
30 4.67 (s, 2H), 4.63 (s, 2H), 3.98 (s, 3H), 3.86 (s, 3H). 
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Example 186E 

g-rN-Benzvl-N-f4-Dhenoxvben7ynam!nQearbQnyl a mino1-3-mflthQxv-1-nyn.-| ,^- 
dihvdro!sobenzofuran-5- earboxylie aniri 
The method described in Example 183F was used to convert the 
aldehyde resulted from Example 186D (629 mg, 1.14 mmol) to the title 
compound (517 mg, 84%). iH NMR (300 MHz, DMSO-de) 5 8.90 (s, 1H), 8.17 
(s, IH), 7.41-7.24 (m. 9H). 7.12 (tt, IH), 6.98 (m, 4H), 6.50 (s, IH), 4.61 (br s. 
2H), 4.58 (br s, 2H). MS (FAB+) m/e 539 (M+H)+ 

Example 187 

5-fN-Pen^-N-f4-Phftnoxvben2vnaminocarbonvfam inolben7PnA.i „9,4- 

triearboxvlic aftM 

Example ia7A 

g-rN-B9nzvl-N-f4-DhenoxvhRnzvl^amtnoearfaonvlamlnn]h Q n?ena.l 9 , 4. 
tricarfeoxvlie ari d 1.4-dimethyl flsta^ 
The method described in Example 180C was used to convert the 
compound resulting from Example 186C (2.17 g, 3.94 mmoO to the title 
compound (973 mg, 43%). 1H NMR (300 MHz, CDCI3) 5 11.23 (s, IH), 8.99 (s, 
IH), 8.69 (s, IH). 7.39-7.22 (m, 9H), 7.11 (tt, IH), 6.99 (m, 4H)..4.65 (br s, 2H), ' 
4.61 (brs. 2H), 3.94 (s, 3H), 3.87 (s. 3H). 

Examole 187B 

5-rN-Benzvl-N-f4-nhftnoxvben?vnaminocarhnnyl qmino1benyfln^f ,p,4- 

tricarfaoxvlic acid 
The method described in Example 173B was used to convert ttie 
compound resulting from Example 187A (132 mg, 0.23 mmoO to the title 
compound (91 mg, 72%). iH NMR (300 MHz, DMSO-de) 8 8.89 (br s, IH), 8.43 
(brs. IH), 7.42-7.26 (m, 9H), 7.14 (tt. IH), 6.98 (m, 4H), 4.63 (brs, 2H), 4.60 (br 
s, 2H). MS (FAB -): m/e 539 (M-H). 
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gyample 18B 

j^fM.Rfln7vl.N.fA-f4.in ethQxvphenoyy)b6ngynamlnocarbonvnben2en6-1.g.4. 

trieaifaoxvnc add 
To a mixture of 774 mg (1 9.4 mmoO of a 60% emulsion of sodium 

5 hydride in mineral oil in 3 mL of dry dimethylfonnamide (DMF) cooled to 0 "C, 
was slowly added a solution of 2.00 g (16.1 mmol) of 4-methoxyphenol In 3 mL 
of dry DMF. The mixture was allowed to wann to ambient temperature and was 
then treated with a solution of 4-fluorobenzaldehyde In 3 mL of dry DMF. After 
18 hours, 30 mL of water was added, and the mixture was extracted wth ethyl 

10 acetate. The combined extracts were washed repeatedly with water, dried 
(MgS04), and all volatiles were removed under reduced pressure affording 3.7 
g (100%) of Imine as a yellow oil. This crude product was dissolved In 20 mL of 
ethanol, to which was added 1.72 g (16.1 mmoO of benzylamine. The solution 
was stin-ed for 6 hours under a nitrogen atmosphere and was then treated with 

15 0.61 g (16 mmoO of sodium borohydride. After 20 hours all volatOes were 
removed under reduced pressure, water was added and the mixture was 
extracted with ethyl acetate. All volatiles were removed under reduced 
pressure and concentrated hydrochloric acid was added. The resulting solid 
was crystallized from ethanol, affording 2.76 g (54%) of the amine 

20 hydrochloride as a white solid. 

A mixture of 1.06 g (3.32 mmol) of the amine and 0.724 g (3.32 mmol) of 
1,2,4,5-benzenetetracarboxyllc dianhydride In 600 mL of dry tetrahydrofuran 
(THF) was cooled to -50 under a nitrogen atmosphere. To this was added 
dropwise 1.01 g (9.97 mmol) of triethylamine In 50 mL of dry THF. The reaction 

25 mixture was allowed to slowly warm to ambient temperature. After 20 hours all 
volatiles were removed under reduced pressure. The product was dissolved in 
40 mL of ethyl acetate, and the solution was extracted with dilute hydrochloric 
acid. All volatiles were removed under reduced pressure, and the resulting 
product was dissolved in 1 00 mL of THF. To tills was added 20 mL of saturated 

30 sodium cart)onate, and tiie mixture was stined vigorously for 6 hours. The 
mixture was acidified with concentrated HCI, and tiie solution was extracted 
witti etiiyl acetate. The extracts were dried (MgS04) and all volatiles were 
removed under reduced pressure, affording an oil. Purification by flash column 
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chromatography on silica gel eluting with 180:1:1 ethyl acetate-formic acid- 
water afforded 1 10 mg (6%) of the title compound as a foam. iH NMR (300 
MHz. DMSO-de) 5 3.75 (s, 3H), 4.1-4^ (m. 2H), 4.4-1.5 (m, 2H), 6.8-7.4 (m, 
15H). MS(FAB)-m/e554(M-H)-. 



Example Iftg 

5-fN-Bgn?Vi-N-f3-f4-mftthvlDhenoxv^^hPn 7 vnaminQcarhnpvnben7ftnft.i ^ ^ 

tricarfaoxylin ariri 

The corresponding amine was prepared from 3-(4- 
methylphenoxy)benzaldehyde and benzylamlne. The title compound was 
prepared by the procedures described in Example 188 iR NMR (300 MHz 
DMSO-de) 6 2.52 (s. 3H). 4.20 (d, Hz. 2H), 4.3-4.8 (m. 2H). 6.8-7.0 (m 5H) 
7.1-7.6 (m, 10H). MS (FAB)" m/e 538 (M-H)". 




Example 1fln 
loxv^ben^yhaf 
tricarfaoxylift anM 
The corresponding amine was prepared from 3-(4-t- 
butylphenoxy)benzaldehyde and benzylamlne. The title compound was 
prepared by the procedures described in Example 188 iR NMR (300 MHz 
DMSO-de) 5 1J27 (s. 9H). 4.0^1.2 (m. 4H). 6.8-7.0 (m. 5H). 7.1-7.5 (m. lOH) ' MS 
(FAB)- m/e 580 (M-H)-. 



Example 1Q1 
acid 



Irtricarboyy liff 

The con-esponding amine was prepared from 4-allyloxybenzaldehyde 
and benzylamine. The title compound was prepared by the procedures 
described in Example 188 iH NMR (300 MHz, DMSO-de) 5 4.1-4.2 (m. 2H) 
4.5-4.6 (m, 2H). 5.2-5.3 (m. IH), 5.3-5.5 (m, IH), 5.9-6.1 (m. IH), 6.8-6.9 (m ' 
2H), 7.0-7.2 (m, 2H). 7.2-7.5 (m. 6H), 7.6-7.7 (m, IH). MS (FAB)" m/e 488 (M- 
H)". 
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^x^mp»? 192 

5-rN-Benzyl-N-r4-f butoxvbenzvQamlnocarbonynben zene-l ■2.4-tricarfaoxv lin aHri 

The corresponding amine was prepared from 4-butoxybenzaldehyde 
and benzylamine. The title compound was prepared by the procedures 
described in Example 188 HMR (300 MHz. DMSO-ds) S 0.93 (t, J=8 Hz, 
3H), 1 .3-1.5 (m, 2 H). 1 .6-1 .8 (m, 2 H), 3.1-3.7 (m, 2 H), 3.8-4.0 (m, 2H), 4.0-4.2 
(m, 2H), 6.7-7.7 (m,1 IN). I^S (FAB)- m/e 504 (IVI-H)-. 

Example 193 

5-fN-Benzvl-N-f4-f2-methoxvDhenoxv)benzvl^aminoc arbQnvnben7ftnft.i , 9 ,4. 

tricarboxylic acid 

The corresponding aldehyde was made from 2-methoxyphenol smd 4- 
fluorobenzaldehyde. The amine was prepared from this aldehyde and 
benzylamine. The title compound was prepared by the procedures described 
in Example 188 1H NMR (300 MHz, DMSO-de) 5 3.73 and 3.75 (28, total s 3H) 
4.0-4.6 (m, 4H), 6.7-6.8 (m, 2H), 7.0-7.4 (m, 12H), 7.6-7.7 (m, 1H). MS (FAB)- 
m/e554(M-H)-. 

Example 194 

5-rN-Benzvl-N-f4-f4-benzvloxv>benzvnamlnoea rbonvnbenyena.i , ? ,4- 

trieartaoxvlic acid 

The con-esponding amine was prepared from 4-benzyloxybenzaldehyde 
and benzylamine. The title compound was prepared by the procedures 
described in Example 188 1H NMR (300 MHz, DMSO-de) 5 4.1-4.2 (m, 2H), 
4.2-5.0 (m, 2H), 5.0-5.1 (m, 2H), 6.9-7.5 (m,15H). MS (FAB)* m/e 538 (M-H)-. 

Exampl? 195 

5-rN-Benzvl-N-f4-r2-methvlDhenoxv^ben2vnaminQear bQnvnbenyftnft-i o a. 

tricarboxylic acid 

The corresponding aldehyde was made from 2-methylphenol and 4- 
fluorobenzaldehyde. The con-esponding amine was prepared from the above 
aldehyde and benzylamine. The title compound was prepared by the 
procedures described in Example 188 iH NMR (300 MHz, DMSO-de) S 2.13 
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and 2.17 (2s, total =: 3H) 4.1-4.2 (m, 2H). 4.2-5.8 (m. 2H), 6.7-7.4 (m, 15H) MS 
(FAB)-m/e538(M.H)-. 




Example igp 
-4-benzvlQxybenzyna r 
tricarboxylic ariri 
The corresponding amine was prepared from 4-ben2yloxy-3- 
methoxybenzaldehyde and benzylamine. Tlie title compound was prepared by 
the procedures described In Example 188 lH NMR (300 MHz, DMSO-de) 5 
3.70 and 3.78 (2s, total = 3H), 4.1-4.2 (m. 2H). 4.2-4.9 (m, 2H), 5.00 and 5 05 
(2s, total = 2H), 6.6-7.4 (m,15H). MS (FAB)- m/e 568 (M-H)-. 

5 TN Benyyl N| (^q f ^ p^jp ^^^"'^ ^vlam n 

tricarboxylic a^|^ 
The con-esponding aldehyde was prepared from 2- 
hydroxydlphenylmethane and 3-bromobenzaldehyde according to the 
procedure of Kodama. et. al. (Kodama, M.; Shiobara. Y.; Sumitomo, H.; 
Matsumura, K.; Tsakamoto. M.; Harada. C. J. Org. Chem., 53. 72-77 (1988). 
The con-espondlng amine was prepared from the above aldehyde and 
benzylamine. The title compound was prepared by the procedures described 
In Example 188 1H NMR (300 MHz, DMSO-de) 6 3.8-3.9 (m, 2H). 4.M.2 (m. 
2H), 4.2-4.9 (m. 2H). 6.7-7.2 (m, 20H). MS (FAB)" m/e 614 (M-H)-. 

5 FN B hTyl N (4 (H A ime hvphaT^Ite^^ham - 

tricart>oxvlic ariri 

The corresponding aldehyde was prepared from3,4-dlmethylphenol and 
4-fluorobenzaldehyde. The corresponding amine was prepared from the 
above aldehyde and benzylamine. The title compound was prepared by the 
procedures described in Example 188 iH NMR (300 MHz, DMSO-de) 8 2.20 
(bs, 6H) 4.1-4.2 (m, 2H), 4.4 (d, J=7Hz, 2H), 7.0-7.4 (m,14H). MS (FAB)- m/e 
552 (M-H)-. 
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Bfample 199 

5-fN-Benzvl-N-f4-f3.4-dimathvlDhenoxv ^bBnzvnaminocarfaonvnben2enB-1.2.il- 

tritsarfaoxvlie acid 

The corresponding aldehyde was prepared from 2.4,6-trimethylphenol 
and 4rfluorobenzaldehyde. The corresponding amine was prepared from the 
above aldehyde and benzylamine. The title compound was prepared by the 
procedures described In Example 188 NMR (300 MHz, DMSO-de) 5 1.9-2.0 
(m, 9H) 4.0-4.2 (m, 2H), 4.0-4.8 (m, 2H), 6.5-6.7 (m, 2H), 6.9-7.4 (m,1 1 H). MS 
(FAB)-m/e566(M-H)-. 

Example 200 

5-fN-B6n7vl-N-f4-f3.4-dimethvlDhenoxy^benzvnaminocarfaonvnbenzen6-1.2.4- 

tricarfaoxylic acid 

The con'esponding aldehyde was prepared from 4-methylphenol and 4- 
fluorobenzaldehyde. The corresponding amine was prepared from the above 
aldehyde and benzylamine. The title compound was prepared by the 
procedures described in Example 188 1H NMR (300 MHz, DMSO-de) S 2.29 (s. 
3H) 4.1-4.2 (m, 2H), 4.2-4.9 (m, 2H), 6.8-7.4 (m,15H). MS (FAB)- m/e 538 (M- 
H)-. 

Example 201 

5-TN-Ben2yl-N-/4-fa-met hylphenoxvlben7vnamlnocarbonvnbenzenQ-1.2.4- 

tricarboxylic acid 

The corresponding aldehyde was prepared from 3-methylphenol and 4- 
fluorobenzaldehyde. The corresponding amine was prepared from the above 
aldehyde and benzylamine. The title compound was prepared by the 
procedures described in Example 188 1H NMR (300 MHz. DMSO-de) S 2.49 (s, 
3H) 4.1-4.2 (m, 2H), 4.2-5.0 (m, 2H), 6.6-7.4 (m.15H). MS (FAB)- m/e 538 (M- 
H)-. 
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Example 202 

5-rN-fg-Eth0XVt)enzvn-N-f4-f4-benzvlDhenoxv)benzv naminocarfar>nvnben7flnft. 

1 .2.4-tricaTfaoxvlic acid 
The corresponding aldehyde was prepared from 4- 
hydroxydiphenylmethane and 4-fiuorobenzaldehyde. The corresponding 
amine was prepared from the above aldehyde and benzylamine. The title 
compound was prepared by the procedures described in Example 188 iH 
mR (300 MHz, DMSO-de) 5 1.1-1.2 (m, 3H), 3.8-5.0 (m, 8H), 6.8-7.4 (m,19H). 
MS(FAB)-m/e658(M-H)-. 

Example 203 

4-rN-Benzvl-N-f4-nhflnnxvb6n2ynamtnoearbQnvlthiQa |koxv1b6nyflnft.f ,p. 

dicarboxylic acid 

Example 203A 
Dimethyl 4-( rN.N-dimethvlaminothiocarbonvnQxy)Dhthalate 
Dimethyl 4-hydroxyphthalate was converted to the title compound using 
the method described in J. Org. Chem., 31: 3980 (1966), and purified by 
chromatography using 98:2 CHCIa-EtOAc. iR NMR (CDCI3) 5 7.78 (d, 1H), 
7.42 (d, 1H), 7.25 (dd, 1H), 3.91, 3.90 (both s, total 6H), 3.45 (s. 3H), 3.35 (s, 
3H). MS (DCI/NH3) m/e 298 (M+H)+ 315 (M+H+NHa)*. 

Example 2035 
Dimethyl 4-mereaptophthalata 
The compound resulting from Example 203A was heated to 230 **C 
under N2,for 30 minutes to give dimethyl 4-{[N,N-dimethylamlnocarbonyl]thio}- 
phthalate! iH NMR (CDCia) 57.86 (d, 1H), 7.71 (d. 1H), 7.67 (dd, 1H), 3.92, 
3.90 (both s, total 6H), 3.07 (v. br. s, 6H). MS (DCI/NH3) m/e 298 (M+H)+, 315 
(M+H+NHa)"*". 

The above compound was saponified by the method described In Org. 
Syn., Coil. Vol. VI, 825, then converted to the title compound by Fischer 
esterificatlon. 1H NMR (CDCI3) 5 7.67 (d, tH), 7.50 (d, 1H), 7.37 (dd, 1H), 3.92 
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(s,3H), 3.88 (s, 3H), 3.64 (s, 1H). MS (DCI/NH3) m/e 227 (M+H)+, 244 
(M+H+NH3)+.. 

Example 2Q3C 

Dimethyl 44rN4)enzvl-N-f4-phenoxvbenzvt^aminfMsarbonvnthiQ\phfl^fl|^ 
The compound resulting from Example 203B was converted to the title 
compound by the method of Example 38A. 1H NMR (CDCI3) S 7.90 (m, 1H), 
7.70 (m, 2H), 7.41-7.08 (envelope, 10H), 7.00 (br m, 4H), 4.57 (s, 2H), 4.51 (s, 
2H}, 3.92 (s, 6H). MS (DCI/NH3) m/e 559 (M+H+NHs)*^. 

Example 2030 

4-frN-Ben2vl-N-f4-phenoxvbenzvnaminQcarbQn ynthioTben7ftnft-i ,^- 

dicarboxylic acid 

The title compound was prepared from the compound resulting from 
Example 203C by the method of Example 36C, except 1:1 hexane-EtOAc 
followed by 18:1:1 EtOAc-H20-CH3c62H was used for the chromatography. 
1H NMR (DMSO-de) 87.80, 7.73, 7.38, 7.30, 7.15, 7.00 (all m, total 17H). 4.60 
(V br s, 4H). MS (FAB-) m/e 512 (M-H)". Anal caicd for C29H23NO6S : C, 67.82; 
H, 4.51; N, 2.73. Found: C, 67.50; H, 4.51; N, 2.46, 

Example 204 

4-f2-rN-Benzvl-N-f4-phenoxvben2vnam inocarbonvnethvnben7ftnfl-i , ?- 

dicarfaoxylic acid 

Example 204A 
Dimethyl 4-fdiazoacetyl^methvlphthalate 
Dimethyl 4-carboxymethylphthaIate (300 mg, 1.20 mmol) was dissolved 
in CH2CI2 (5 mL), then oxalyl chloride (167 mg, 115 pL, 1.32 mmol) was added, 
followed by a drop of DMF. After stining at room temperature for 45 minutes, 
the reaction was concentrated, redissolved In CH3CN (2 mL), then added 
dropwise to a 0 *>C mixture of CH3CN (2 mL) and trimethylsllyldiazomethane 
(1 .3 mL of a 2 M in hexane solution, 2.60 mmol). The reaction was stined at 
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0-5 *C for 3.5 hours, concentrated, and purified by chromatography eluting with 
6:4 hexane-EtOAc to give 140 mg (42%) of the title compound as a dark brown, 
tacky solid. 1H NMR (CDCI3) 5 7.72 (d, 1H), 7.59 (d. 1H), 7.44 (dd, 1H), 5.18 (s,' 
1H), 3.92. 3.91 (both s, total 6H), 3.68 (s, 2H). MS (DCI/NH3) m/e 277 (M+H)+ 
5 294 (M+H+NH3)+. 

Example 204B 
Dimethyl 4-f2'-earfaQben20xv>6thvlDhthalfltft 
The resultant compound from Example 204A (135 mg, 0.49 mmol) in 
10 THF (2 mL) and benzyl alcohol (0.25 mL) was treated with a solution of silver 
benzbate In triethylamine (150 |iL of 66 mg AgOBn in 1.3 mL triethylamlne). 
After 1.5 hours, the reaction was concentrated arid purified by chromatography 
eluting with 4:1 hexane-EtOAc to give 109 mg (62%) of the title compound as a 
clear and coloriess oil. iH NMR (CDCI3) 8 7.67 (d, 1H), 7.53 (d, 1H), 7.33 (m, 
15 6H), 5.1 1 (s, 2H), 3.92, 3.91 (both s, total 6H), 3.04 (t, 2H). 2.70 (t , 2H). MS 
(DCI/NH3) m/e 357 (M+H)+ 374 (M+H+NHs)*. 

Example 204C 
Dimethyl 4-f2'-carboxv^ethvlDhthalata 
20 The resultant compound from Example 204B (103 mg, 0.29 mmol) was 

dissolved in EtOAc (5 mL), then 10% Pd/C (30 mg) was added and the slurry 
stin^d under H2 balloon for 2.5 hours. The reaction was filtered through celite 
and concentrated to give 75 mg (97%) of the title compound as a white 
crystalline solid. 1H NMR (CD3OD) 5 7.67 (d, 1H), 7.55 (d, 1H), 7.47 (dd, 1H), 
25 3.86 (s, 3H), 3.84 (s, 3H), 2.98 (t, 2H), 2.63 (t , 2H). MS (DCI/NH3) m/e 267 
(M+H)+ 284 (M+H+NH3)+. 

Example 204D 

Dimethyl 4-f2'-rN-henzv!-N-r4-Dhenoxvbenzvna minocarbonvnethvnDhthalatft 
30 The title compound was prepared from the compound resulting from 

Example 204C by the method of Example 28C. ""H NMR (CDCI3) 5 7.65 (dd, 
IH), 7.50 (dd, 1H), 7.33 (m, 6H), 7.20-6.92 (envelope, 9H). 4.59 (d. 2H), 4.40 (d. 
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2H), 3.90. 3.88 (both s. total 6H), 3.10 (m, 2H), 2.74 (m, 2H). MS PCI/NH3) m/e 
555 (M+H+NH3)+ 

Example 204E 

4-f2'-rN-Ben?yl-N-^4-phenoxvbe n2ynaminocarbonvnethynbengent*-l ,g>. 

dicarfaoxvllc acid 

The title compound was prepared from the compound resulting from 
Example 204D by the method of Example 27D. IH NMR (DMSO-ds) 5 7.59 (m, 
1H), 7.50 (m, 1H), 7.45-7.10 (envelope, 11H), 6.97 (m. 4H), 4.50 (m, 4H), 2.97 
(m, 2H), 2.78(m, 2H). MS (FAB+) m/e 510 (M+H)+ and (FAB-) m/e 508 (M-H)-. 
Anal calcd for C31H27NO6 -0.25 H2O: C, 72.43; H, 5.39; N, 2.72. Found: C, 
72.40; H, 5.18; N. 2.56. 

Example 205 

3-rN-Benzvl-N-f4-Dhenoxvbenzvnam!nocarbonvnamlno-6-carbftYy.tt^j^p|^ftnfft 

Example 205 A 

Methvl 4-frN-benzvl-N-f4-Dhenoxvbenzvnam{ nocarbonvl]amin^} .p. 

hvdroxvbenzoate 

Methyl 4-amlno-2-hydroxybenzoate, prepared by treating 4- 
aminosalicylic acid with diazomethane, was converted to the title compound by 
the method of Example 34D, except no K2CO3 was added. ""H NMR (CDCI3) 5 
10.78 (s, 1H), 7.69 (d, 1H), 7.42-7.27 (envelope, 9H), 7.13 (m, 1H), 7.00 (m, 
4H), 6.90 (dd, 1H). 6.76 (d.lH). 6.48 (s, 1H). 4.60 (s. 4H), 3.90 (s, 3H). MS 
(DCI/NH3) m/e 483 (M+H)+. 

Example 205B 

Methvl 4-frN-ben2vl-N-f4-Dhenoxvben2vnaminQcarb onvnaminft}.9.f ff^,f^. 
dimethvlaminothloea rbonvnoxv^benzoate 
The compound described in Example 205A was converted to the title 
compound by the method of Example 203A, except recrystallization from MeOH 
was used for the purification. NMR (CDCI3) 5 7.90 (d, 1H), 7.42-7.22 
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(envelope, 11H), 7.13 (m, 1H), 7.01 (m, 4H). 6.57 (s, 1H), 4.60 (d, 4H), 3.90 (s, 
3H). 3.63 (s, 3H), 3.58 (s, 3H). MS (DCI/NH3) m/e 587 (M+H+NHa)*. 

Example 205C 

5 Methvl 4-ffN-ben2vl-N-M-Dh enoxvben2vnaminocarbonvnaminoV-2-(fN.N- 

dimethylaminocarfaonvmhio^benzoate 
The compound described in Example 205B was converted to the titie 
compound by the method described In the first paragraph of Example 203B, 
except this compound was purified by chromatography using 1:1 hexane- 
10 EtOAc. 1H mn (CDCI3) 5 7.86 (d, 1H), 7.50 (dd, 1H), 7.42 (d,1H). 7.40-7.22 
(envelope, 9H), 7.13 (m, 1H). 7.01 (m, 4H), 6.61 (s. 1H), 4.58 (d, 4H), 3.10, 3.00 
(both V br s, total 6H). MS (DCI/NH3) m/e 587 (M+H+NHa)"^. 

Example 205D 

15 3-[N-Benzyl-N-f4-phenoxybenzvl)aminocarbonynamino-6-carboxy-thiophenol 
The compound described in Example 205C was converted to the title 
compound by the method described in Example 27D, except the reaction was 
heated under reflux for 2 hours instead of stimng at room temperature 
overnight. Purification by preparative HPLC was required (Rainin Dynamax- 

20 60A C18 column, using a gradient of 20-100% CH3CN vs 0.1% TFA in water), 
yielding both the title compound and the disulfide (Example 206). 1H NMR 
(DMSO-de) 5 8.88 (8,1 H), 7.82 (d, 1H), 7.69 (d. 1H), 7.37, 7.25 (both m, total 
10H), 7.13 (m, 1H), 6.98 (m, 4H), 4.60 (s, 2H), 4.57 (s. 2H). MS (FAB+) m/e 485 
(M+H)+ Anal calcd for C28H24N2O4S : C, 69.40; H, 4.99; N, 5.78. Found: C. 

25 69.01; H, 4.79; N, 5.62. 

Example 206 

Bisf5-fN-Benzvl-N-r4-phenoxvbenzvnaminocarbonvnamino-2-carboxyphenyh 

disulfide 

30 The title compound was isolated as a biproduct in the preparation of the 

compound resulting from Example 205D. ""H NMR (DMSO-de) 5 9.03 (s, 2H), 
7.86 (m, 4H), 7.50 (dd, 2H), 7.38 (m, 4H), 7.30-7.10 (envelope, 16H). 6.96 (m, 
8H), 4.50 (s, 4H), 4.44 (s, 4H). MS (FAB+) m/e 967 (M+H)+. Anal calcd for 
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C56H46N4O8S2*0.50 H2O: C, 68,91; H. 4.85; N, 5.74. Found: C, 68.82; H, 
4.67; N, 5.53. 

5 1.g>Di/ac6tQxvmethoxvcarbonvlM>frN-ben2vMSI>f4- 

phenoxybenzvnaminocarbonvnoxvlbenzene 
The compound described in Example 38B (635 mg, 1.28 mmol) was 
dissolved in diglyme (10 mL), then triethylamine (657 mg, 0.90 mL, 6.50 mmol) 
was added. After 30 minutes, tetrabutylammonlum Iodide (200 mg, 0.54 mmol) 
10 and bromomethyl acetate (1.0 g, 6.5 mmol) were added. The reaction was 
stirred under N2 at 50-60 ^^C for 20 hours, then cooled and partitioned between 
water and EtOAc. The EtOAc layer was washed with brine, dried over Na2S04, 
filtered and concentrated in vacuo. The crude material was purified by 
chromatography eluting with 7:3 hexane-EtOAc to afford 310 mg (38%) of the 
15 title compound as a tacky solid. NMR (CDCI3) 5 7.83 (d, 1 H), 7.53, 7.37, 
7.27, 7.13, 7.01 (all m, total 16H), 5.95 (s, 4H), 4.75 (m, 4H), 2.08. 2.07 (both s, 
total 6H). MS (FAB+) m/e 642 (M+H)+ Anal calcd for C35H31NO11: C, 65.52; 
H, 4.87; N, 2.18. Found: C. 65.22; H, 4.56; N, 1.92. 

20 Example g08 

5>fN-f2>EthoxvbQn2yn-N-r3-r3.4-dich[oroDhenoxv^benz vnaminQeari3Qnyl}- 
benzene-1,2,4>tpcarboyylic acid 
N-2-Ethoxyben2yl-N-I3-(3,4-dich!orophenoxy)ben2yl]amine was 
prepared using the same procedure as given for the preparation for N-benzyl- 
25 N-(4-phenoxyben2yl) amine except replacing the benzyl amine with 2- 
ethoxybenzyl amine and the 4-phenoxybenzaldehyde with 3-(3,4- 
dichlorophenoxy)benzaldehyde. 

The title compound was prepared by the procedures described in 
Example 148 using N-(2-ethoxybenzyl)-N-[3-(3,4-dlchlorophenoxy)ben2yl]- 
30 amine m place of N-benzyl-N-(4-phenoxy)benzylamme. iH NMR (DMSO-de, 
300 MHz), 5 1.20 (dt, 3H), 3.90 (dq, 2H), 4.25 (d, 2H), 4.65 (s,2H), 6.80 - 7.65 
(m, 1 1 H), 7.70 (m, 1 H), 8.40 (m, 1 H). MS (FAB)+ m/e 639 (M+H)+ and (FAB)- 
m/e637(M-H)-- 
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Example 209 

5-(N-BgnzvhN-f3-chloro-4'Phenoxv)ben2vlaminQearbQnvnben7ftnft.-^,p,4. 

tricarboxylic acfd 

N-Benzyl-N-(4-phenoxy-2-chloroben2yl)amine was prepared using the 
same procedure as given for the preparation for N-ben2yl-N-(4-phenoxybenzyl) 
amine except replacing the 4-phenpxybenzaldehyde with 4-phenoxy-2- 
chlorobenzaldehyde. 

The title compound was prepared by the procedures described in 
Example 148 using N-ben2yl-N-(4-phenoxy-3-chloroben2yl)amine in place of 
N-2-ethoxybenzyl-N-[3-(4-methylphenoxy)benzyi] amine . iR NI\^R (DMSO-dg, 
300MHz), 84.30 (d. 2H), 4.70 (b,2H), 6.80- 7.45 (m. 13H), 7.80 (s, 1H), 8.35 ' 
(d, 1H). m (FAB)+ m/e 560 (M+H)+ and (FAB)" m/e 558 (M-H)-. 

Example 210 

2-Amlno-5-fN-benzvl-N-f4-Dhenoxv^ben2vlaminQear h onvlmethv!)hen2ene-1 

dicariaoxvlic acid 

Example 21 OA 
Dimethyl 2-aminQ .5-allvltereDhthalate 
The method described in Example 180B was used to convert 
allyltributyltin (9.93 g, 30 mmol) and the bromide resulting from Example 186A 
(8.07 g. 28.0 mmol) to the title compound (6.35 g, 91 %). ""H NMR (300 I^Hz, 
CDCI3) 5 7.73 (s, 1H), 7.14 (s. 1H). 5.97 (m, 1H). 5.64 ( br s. 2H), 4.98 (m. 2H). 
3.89 (s, 3H), 3.87 (s, 3H), 3.58 (dt, 2H). 
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Example 21 OB 

2-Allvl-5-benzvloxvcarbonvlamino-4-benzvloxvcarfaonvlb6n zoic add rp ^t^yi 

ester 

A solution of the compound resulting from Example 21 OA (4.72 g, 18.9 

. 5 mmol). benzyl chlorofomnate (8.10 mL, 56.7 mmol) and 

N,N-dilsopropylethylamlne (7.34 g, 56.7 mmol) in dioxane (70 mL) was 
refluxed for 15 hours. After cooling to room temperature, the reaction mixture 
was diluted with ether and hexane (25 mL each), filtered through silica gel (100 
g), and rinsed with dichloromethane and ether (1:1 mixture). The filtrate was 

10 concentrated in vacuo, and the residue was purified by column 

chromatography etuting with 15% ethyl acetate In hexane to give the title 
compound (8.11 g. 81%) mixed with an inseparable impurity. NMR (300 
MHz, CDCI3) 8 10.40 (br s, 1H), 8.93 (s. 1H), 7.93 (s. 1H). 7.40 (m, 10H), 5.96 
(m. 1H), 5.36 (s, 2H), 5.22 (s, 2H). 5.01 (m. 2H), . 1H), 3.89 (s, 3H), 3.66 (dt. 2H). 

15 

Example 21 PC 
2-(N-benzvl-N-f4-Dhenoxv^ben2vla minocarfaonvlmethY|}.f;- 
ben2vloxvcarbonvlamino-4-ben2vloxycarfaonvlben2 olc acid m^tf ^Y^ ^^^t'^r 
A mixture of the compound resulting from Example 21 OB (5.51 g, 12.0 
20 mmol), ruthenium dioxide (113 mg, 0.85 mmol) and sodium periodate (921.8 g, 
102 mmoO In acetonitrile (20 mL), carbon tetrachloride (20 mL) and water (30 
mL) was heated at 55 "C for 3 hours. The mixture was then allowed to cool to 
room temperature, filtered through Celite, and rinsed with water (30 mL) and 
ethyl acetate (150 mL). The organic phase of the filtrate was separated, 
25 washed with 10% aqueous sodium bisulfite (40 mL), water (40 mL) and brine 
(30 mL), dried over anhydrous magnesium sulfate, filtered, and concentrated in 
vacuo. 

To the residue thus obtained and dissolved in dichloromethane (100 mL) 
was added l^enzyl-N-(4-phenoxy)benzylamine (4.95 g, 17.1 mmol), 4- 
30 dimethylamlnopyridine (100 mg), and 1-(3-dimethylaminopropyl)-3- 

ethylcarbodllmide (3.26 g, 17.1 mmol). After 15 hours at room temperature; the 
reaction mixture was diluted with ether (200 mL), washed with water and brine, 
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. 
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The residue w£is then purified by column chromatography eluting with 20% 
followed by 30% ethyl acetate in hexane to give the title compound (2.73 g, 
3.65 mmol, 30%). 1H NMR (300 MHz, CDCI3) 5 10.45 (br s, 1H), 9.08, 9.07 (2 
s's, 1H), 7.89,7.86 (2s's, 1H), 7.44-6.90 (m. 24H), 5.34,5.33 (2 s's, 2H), 5.24 (s, 
5 2H), 4.61 , 4.60, 4.58, 4.56 (4 s's, 4H), 4.12, 4.09 (2 s's, 2H), 3.86, 3.85 (2 s's. 
3H). 

Example 21 OP 

2-Amino-5-fN-benzvl-N-(4-Dhenoxy^b en2vlaminocarbDnvlmfitl^y[) .^ 
10 methoxvcar bonvlbenzoic acFd 

A mixture of the amide resulting from Example 21 OC (2.47 g, 3.30 mmol) 
and 10% palladium on carbon (1 g) in methanol (30 mL) was stin-ed under a 
hydrogen balloon for 4 hours. The mixture was then filtered through Celite, 
rinsed with methanol, and concentrated in vacuo to give the title compound 
15 (1.59 g, 92%). 1H NMR (300 MHz, DMSO-de) 5 7.58, 7.55 (2 s, 1H), 7.43-7.20 
(m, 10H), 7.14 (m, 1H), 6.98 (m, 4H). 4.62, 4.58 (2 s, 2H), 4.47, 4.45 (2 s, 2H), 
4.01 , 3.97 (2 s, 2H), 3.71 ,3.70 (2 s, 3H). MS (FAB+) m/e 525 (M+H)+. 

Example 21 OE 

20 2-Amino-5-(N-benzvl-N-f4-Dhenoxv^be n2vlaminocarbonvlmethvl}henzene.1 A. 

dicarboxvlic acid 
The method described in Example 173B was used to convert the 
compound resulting from Example 21 OD (221 mg, 0.42 mmol) to the title 
compound (212 mg, 98%). IH NMR (300 MHz, DMSO-de) 5 7.63, 7.60 (2 s, 
25 1H), 7.50-7.17 (m, 11H), 7.13 (m,4H), 4.65, 4.62 (2 s,2H), 4.53, 4.51 (2s,2H). 
4.08, 4.04 (2 s, 2H). MS (FAB +) m/e 51 1 (M+H)+. 
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Exampies 211-345 
Using the procedures described in the schemes and preceeding 
examples, the following compounds can be prepared: 




Example No. 


Ri 


R2 


211 


H 


4-CF3 


212 


H 


4-CI 


213 


H 


4-F 


214 


H 


3-Br 


215 


H 


4-PhCH2 


216 


H 


3-CI, 4-CI 


217 


H 


3-CF3 


218 


H 


3-CI 


219 


H 


3-F 


220 


H 


3-Br 


221 


CH3CH2O 


4-CH3 


222 


CH3CH2O 


4-CF3 


223 


CH3CH2O 


4-CI 


224 


CH3CH2O 


4-F 


225 


CH3CH2O 


3-Br 


226 


CH3CH2O 


3-CI, 4.CI 


227 


CH3CH2O 


3-CH3 


228 


CH3CH2O 


3-CF3 


229 


CH3CH2O 


3-CI 


230 


CH3CH2O 


3-F 


231 


CH3CH2O 


3-Br 


232 


CH3O 


4-CH3 
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AAA 

233 


CH3O 


4-Cr3 


234 


CHao 


4-CI 


235 


Un30 


it c 

4-r 


236 


CnsU 


3-Br 


237 




4-rnUn2 


Zoo 




o-L/l, 


239 


CnsO 


3-Un3 


240 




3-Cr3 


241 


CH3O 


3-CI 


242 


Cn30 


3-F 


243 


CH3O 


3-Br 


244 


(CH3)2CH{CH2)20 


4-CH3 


245 


(CH3)2CH(CH2)20 


4-CF3 


246 


(CH3)2CH(CH2)20 


4-'CI 


247 


(CH3)2CH(Crl2)20 


4-F 


248 


(CH3)2Cn(CH2)20 


3-Br 


249 


(CH3)2CH(CH2)20 


4-PnCH2 


OCA 

250 


(Cn3)2Cn(CH2)20 


3-CI, 4-CI 


252 


(Cn3)2CH(Cn2)20 


3-CH3 


252 


(CH3)2Cn(Cn2)20 


3-CF3 


Zoo 


(Cn3)20n(Un2;2U 


3-Cl 




n3;2^n n2;2^ 


0 c 
o-r 


C.OD 


\Un3;2wrHUn2;2^ 


o-or 






*f-uri3 


^9 / 


wn3\v/ri2y5^ 


*f"OP3 




Lrn3^Un2/5vJ 




259 


CH3{CH2)50 


4-F 


260 


CH3(CH2)50 


3-Br 


261 


CH3(CH2)50 


4-PhCH2 


262 


CH3(CH2)50 


3-CI. 4-CI 


263 


CH3(CH2)50 


3-CH3 


264 


CH3(CH2)50 


3-CF3 


265 


CH3(CH2)50 


3-CI 
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266 


CH3(CH2)50 


3-F 


267 


CH3(CH2)50 


3-Br 


268' 


2-Ph-O 


4-CH3 


269 


2-Ph-O 


4-CF3 


270 


2-Ph-O 


4-CI 


271 


2-Ph-O 


4-F 


272 


2-Ph-O 


3-Br 


273 


2-Ph-O 


4-PhCH2 


274 


2-Ph-O 


3-CI. 4-01 


275 


2-Ph-O 


3-CH3 


276 


2.Ph-0 


3-CF3 


277 


2-Ph-O 


3-01 


278 


2-Ph-O 


3-F 


279 


2-Ph-O 


3-Br 



HOOC. 
HOOC 






Example No. 


Ri 


R2 




280 


H 


4-CF3 




281 


H 


4-F 




282 


H 


3-Br 




283 


H 


4-PhGH2 




284 


H 


3-CI. 4-CI 




285 


H 


3-CH3 




286 


H 


3-CF3 




287 


H 


3-CI 


« 


288 


H 


3-F 
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289 


H 


3-Br 


290 


CH3CH2O 


4-CF3 


291 


CH3CH2O 


4-F 


292 


CH3CH2O 


3rBr 


293 


CH3CH2O 


4-PhCH2 


294 


CH3CH2O 


3-CH3 


295 


CH3CH2O 


3-CF3 


296 


CH3CH2O 


3-CI 


297 


CH3CH2O 


3-F 


298 


CH3CH2O 


3-Br 


299 


CH3O 


4-CF3 


300 


CH3O 


4-CI 


301 


CH3O 


4-F 


302 


CH3O 


3-Br 


303 


CH3O 


4-PhCH2 


304 


CH3O 


3-CI, 4-CI 


305 


CH3O 


3-CH3 


306 


CH3O 


3-CF3 


307 


CH3O 


3-CI 


303 


CH3O 


3-F 


309 


CH3O 


3-Br 


310 


(CH3)2CH(CH2)20 


4-CH3 


311 


(CH3)2CH(CH2)20 


.4-CF3 


312 


(CH3)2CH(CH2)20 


4-CI 


313 


^ ft ft \ ft ft ^ ft ft % 

(CH3)2CH(CH2)20 


4-F 


314 


(CH3)2CH(CH2)20 


3-Br 


315 


(CH3)2CH(CH2)20 


4-PhCH2 


316 


(CH3)2CH(CH2)20 


3-CI, 4-Cl 


317 


(CH3)2CH(CH2)20 


3-CH3 


318 


(CH3)2CH(CH2)20 


3-CF3 


319 


(CH3)2CH(CH2)20 


3-CI 


320 


(CH3)2CH(CH2)20 


3-F 


321 


(CH3)2CH(CH2)20 


3-Br 
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322 


CH3(CH2)50 


4-CH3 


323 


CHstCHaJsO 


A 

4-Cr3 


324 


CH3(CH2)50 


4-CI 


325 


CH3(Cn2)50 




326 


Cn3(Cn2}5U 


o-br 


327 


CH3(Cn2)50 


4-rnCn2 


328 


CH3(Cn2)50 


3-CI, 4-Cl 


329 


CH3(CH2)50 


3-Cn3 


330 


CH3(CH2)50 


3-CF3 


331 


CH3(CH2)50 


3-CI 


332 


CH3(CH2)50 


3-F 


333 


CH3(CH2)50 


3-Br 


334 


2-Ph-O 


4-CH3 


335 


2-Ph-O 


4-CF3 


336 


2-Ph-O 


4-CI 


337 


2-Ph-O 


4-F 


338 


2-Ph-O 


3-Br 


339 


2-Ph-O 


4-PhCH2 


340 


2-Ph-O 


, 3-CI. 4-CI 


341 


2-Ph-O 


3-CH3 


342 


2-Ph-O 


3-CF3 


343 


2-Ph-O 


3-CI 


344 


2-Ph-O 


3-F 


345 


2-Ph-O 


3-Br 
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Using the procedures described in the schemes and preceeding 
examples, the following compounds can be prepared: 




wherein 

Ri is selected from the group consisting of nitro, hydroxy, ethyl, amino, 
10 methylamino, carboxy, methoxycarbonyl, ethoxycarbonyl, pentafluoroethoxy, 
methoxy, ethoxy, n-hexyloxy, cyano, carisoxamido, fluoro, bromo, chloro, and 
iodo; and 

R2 is selected from the group consisting of 4-methyl, 4-iodo, 4-chloro, 4-fluoro, 
4-ethyl, 4-trifluoromethyl, 3,4-dichloro, 3,5-dichloro, 4-isopropyl, 3,4-diiodo, 3,5- 
15 diiodo, 3,4-dif|iJoro, 3,5-difluoro, and 3,4,5-trifluoro. 
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Using the procedures described in the schemes and preceeding 
examples, the following compounds can be prepared: 




wherein 

Ri is selected from the group consisting of nitro, hydroxy, ethyl, amino, 
10 methylamino, carboxy, methoxycarbonyl, ethoxycarbonyl, pentafluoroettioxy, 
methoxy, ethoxy, n-hexyloxy, cyano, carboxamido, fluoro, bromo, chloro, and 
iodo; 

R2 is selected from the group consisting of 4-methyl, 4-lodo, 4-chlpro, 4-fluoro, 
4-ethyl, 4-trifluoromethyl, 3,4-dichloro, 3,5-dichloro, 4-lsopropyl, 3,4-diiodo, 3,5- 
15 diiodo, 3,4-difluoro, 3,5-difluoro, and 3,4,5-trifIuoro; and 

R3 and R4 are each independently selected from the group consisting of 
hydrogen, chloro, bromo, iodo, fluoro, methyl, methoxy, dichloro, difluoro, diiodo, 
and dimethyl. 
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Inhibition of Protein Famesyltransferase 
in vitro inhibition of protein famesyltransferase can be measured by the 
following procedure. (Procedures for detemiinatlon of the inhibition of 
femesylaHon of the oncogene protein Ras are described by Goldstein, et al., J. 
Biol. Chem., 266:15575-15578 (1991) and by Singh in United States patent No. 
5245061.) 

Rat brain protein famesyltransferase activity was measured using an 
Amersham Life Science commercial scintillation proximity assay kit and 
substituting a biotin-K Ras B fragment (blotin-Lys-Lys-Ser-Lys-Thr-Lys-Cys-Val- 
lle-l\^et-C02H), 0.1 mM final concentration, for the biotin-lamin substrate 
provided by Amersham. The enzyme is purified according to Reiss, Y., et a!., 
Cell, 62: 81-88 (1990), utilizing steps one through three. The specific activity of 
the enzyme used Is approximately 10 nmol substrate famesylated/mg 
enzyme/hour. The percent inhibition of the famesylation caused by the 
compounds of the invention (at 1 x lO'SM) compared to an uninhibited control 
sample was evaluated in the same Amersham test system. The results for the 
compounds of the invention are shown in Table 1 . The data show that the 
compounds of the invention are inhibitors of protein famesyltransferase. 



wo 96/34851 



PCT/US9&06193 



-213- 

Table 1 

In vrtro Inhibition of Protein Famesvltranftferflgo 



Ex. No. 



1 
3 
6 
8 
10 
14 
18 
20 
22 
24 
26 
28 
30 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
58 



% Inhibition at 

99 

88 

41 

98 

86 

41 

54 

82 

87 

71 

61 

61 

89 

43 

71 

93 

96 

86 

73 

97 

92 

95 

96 

96 

44 

24 



Ex. No. 



2 
5 
7 
9 
11 
16 
19 
21 
23 
25 
27 
29 
31 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
60 



% inhibition at 

95 

53 

70 

87 

84 

57 

98 

67 

66 

52 

57 

97 

79 

87 

91 

95 

81 

96 

70 

87 

96 

95 

98 

78 

80 

63 
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Ex. No. 


% Inhibition at 


Ex. No. 


% Inltibition at 




IpM 




IpM 


61 


92 


63 


40 


64 


31 


66 


65 


67 


90 


68 


74 


69 


23 


70 


95 


71 


27 


72 


96 


73 


81 


74a 


66 


74b 


86 


75 


69 


77 


48 


.82 


57 


84 


70 


86 


38 


88 


25 


89 


23 


91 


71 


92 


79 


93 


97 


94 


92 


95 


93 


97 


69 


98 


66 


100 


81 


101 


42 


102a 


38 


102b 


76 


103 


94 


105 


97 


106 


94 


108 


94 


109 


93 


112 


96 


113 


32 


114 


29 


115 


37 


116 


39 


118 


89 


119 


72 


120 


91 


121b 


63 


122 


46 


123 


60 


124 


35 


126b 


44 


129 


91 


130 


98 


131 


93 


132 


57 


133 


82 


134 


39 


135 


98 
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Ex. No. 


% Inhibition at 


Ex. No. 


% Inliibition at 1 pM 




^m 




(• at 0.01 jiMi 


136 


86 


137 


99 


138 


98 


139 


97 


140 


97 


141 


92 


143 


98 


144 


76 


145 


87 


146 


91 


147 


93 


148 


98 


149 


94 


150 


82* 


151 


93 


152 


99 


153 


97 


154 


62 


155 


48 


156 


82 


157 


60 


159 


34 


159 


34 


160 


77 


161 


43 


162 


72 


163 . 


89 


164 


81 


165 


71 


166 


61 


167 


63 


169 


96 


170 


31 


171 


98 


172 


71 


173 


42 


174 


68 


175 


69 


176 


46 


177 


43 


178 


54 


179 


78 


180 


90 


181 


92 


183 


87 


185 


76 


186 


58 


187 


98 


188 


74 


189 


98 


190 


93 


191 


49 


192 


87 


193 


70 


194 


95 


196 


97 


198 


96 


199 


64 


200 


98 


210 


78 
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The compounds of the present Invention can be used in the fomi of salts 
derived from Ino^anlc or organic acids. These salts Include but are not limited 

5 to the following: acetate, adipate, alginate, citrate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, 
digluconate, cyciopentaneproplonate, dodecylsulfate, ethanesulfonate, 
glucoheptanoate, glycerophosphate, hemlsulfate, heptanoate, hexanoate, 
fumarale, hydrochloride, hydrobromlde, hydrolodlde, 2-hydroxy- 

10 ethanesulfonate, lactate, maleate, methanesulfonate, nicotinate, 2- 
naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3- 
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate, 
p-toluenesulfonate and undecanoate. Also, the basic nitrogen-containing 
groups can be quatemlzed with such agents as loweralkyl halldes (such as 

15 methyl, ethyl, propyl, and butyl chloride, bromides, and iodides), dialkyl sulfates 
like dimethyl, diethyl, dibutyl, and diamyl sulfates, long chain halldes such as 
decyl, lauryl, myristyl and stearyl chlorides, bromides and Iodides, aralkyl 
halldes like benzyl and phenethyl bromides, and others. Water or oil-soluble or 
dispersible products are thereby obtained. 

20 Examples of acids which may be employed to fomn phannaceutically 

acceptable acid addition salts Include such inorganic adds as hydrochloric acid, 
sulphuric acid and phosphoric add and such organic acids as oxalic add, 
maleic acid, succinic acid and citric acM. Basic addition salts can be prepared 
in situ during the final isolation and purification of the compounds of formula (I), 

25 or separately by reacting the cari)oxylic add function witii a suitable base such 
as the hydroxide, carbonate or blcari^onate of a pharmaceutically acceptable 
metal cation or with ammonia, or an organic primary, secondary or tertiary 
amine. Pharmaceutically acceptable salts include, but are not limited to, cations 
based on the alkali and alkaline earth metals, such as sodium, lithium, 

30 potassium, calcium, magnesium, aluminum salts and the like, as well as 

nontoxic ammonium, quaternary ammonium, and amine cations, including, but 
not limited to ammonium, tetramethylammonium, tetraethylammonlum, 
methylamine, dimethylamine, trimethylamine, trietiiylamine, ethylamine, and the 
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like. Other representative organic amines useful for the formation of base 
addition salts include diethylamine, ethylenediamine, ethanolamine, 
diethanolamine, piperazine and the like. 

The compounds of the invention are useful (in humans and other 
5 mammals) for inhibiting protein famesyltransferase and the famesylation of Ras. 
These inhibitors of protein famesyltransferase are also useful for inhibiting or 
treating cancer in humans and other mammals. Exsmipies of the kinds of 
cancers which may be treated with the compounds of tiie invention include, but 
are not limited to, carcinomas, such as lung, colorectal, exocrine pancreatic, 

10 cervical, esophageal, stomach, and small intestinal; sarcomas, such as 
oesteroma, osteosarcoma, lepoma, liposarcoma, hemanioma, and 
hemanglosarcoma; melanomas, such as amelanotic and melanotic; mixed types 
of cancers such as carcinosarcoma, lymphoid tissue type, follicular reticulum, 
cell sarcoma andHodgkins disease; and leukemias, such as myeloid, acute 

15 lymphoblastic, chronic lymphocytic, acute myloblastic and chronic mylocytic. 

The ability of the compounds of the invention to Inhibit or treat carcinoma 
can be demonstrated according to the methods of Mazerska Z., Woynarowska 
B., Stefanska B., Borowski S., Drugs ExptL Clin. Res. 13(6), 345-351 (1987); 
Bissery, MC, Guenard F, Guem'tte-Voegelein F, Lavelle F., Cancer Res. 51 , 

20 4845-4852 (1991); and Rygaard J, and Povlsen C, Acta Pathol. Microbiol. 
Scand. 77,758 (1969). 

These inhibitors of protein famesyltransferase are also useful for treating 
or preventing restenosis in humans and other mammals. The ability of the 
compounds of the invention to prevent restenosis can be demonstrated 

25 according to the methods described by Kranzhofer, R. et ai. Circ. Res. 72: 264- 
268 (1993), Mitsuka, M. et al. Circ. Res. Z3: 269-275 (1993) and Santoian, E.C. 
etat. Circulation SS: 11-14(1993). 

For use as a chemotherapeutic agent, the total daily dose administered to 
a host in single or divided doses may be in amounts, for example, from 0.01 to 

30 500 mg/kg body weight daily, preferably in amounts from 0.1 to 20 mg/kg body 
weight dally and more preferably in amounts from 0.5 to 10 mg^lcg body weight 
daily. Dosage unit compositions may contain such amounts of submultiples 
thereof to make up the daily dose. 
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For treatment or prevention of restenosis, the total dally dose 
administered to a host in single or divided doses may be in amounts, for 
example, from 0.001 to 1000 mg/kg body weight daily and more preferred from 
1.0 to 50 mg/kg body weight daily. Dosage unit compositions may contain such 
amounts of submultlples thereof to make up the daily dose. 

The amount of active ingredient that may be combined with the carrier 
materials to produce a single dosage fomn will vary depending upon the host 
treated and the particular mode of administration. 

It will be understood, however, that the specific dose level for any 
particular patient will depend upon a variety of factors including the activity of 
the specific compound employed, the age. body weight, general health, sex, 
diet, time of administration, route of administration, rate of excretion, dmg 
combination, and the severity of the particular disease undergoing therapy. 

The compounds of the present invention may be administered orally, 
parenterally, sublingually, by inhalation spray, rectally, or topically in dosage 
unit fomiulations containing conventional nontoxic phannaceutically acceptable 
can-iers, adjuvants, and vehicles as desired. Topical administration may also 
Involve the use of transdemial administration such as transdennal patches or 
iontophoresis devices. The temi parenteral as used herein includes 
subcutaneous injections, intravenous. Intramuscular, intrastemal injection or 
infusion techniques. 

Injectable preparations, for example, sterile Injectable aqueous or 
oleagenous suspensions may be fomiulated according to the known art using 
suitable dispersing or wetting agents and suspending agents. The sterile 
Injectable preparation may also be a sterile Injectable solution or suspension in 
a nontoxic parenterally acceptable diluent or solvent, for example, as a solution 
in 1,3-propanedlol. Among the acceptable vehicles and solvents that may be 
employed are water, Ringer's solution, and isotonic sodium chloride solution. In 
addition, sterile, fixed oils are conventionally employed as a solvent or 
suspending medium. For this purpose any bland fixed oil may be employed 
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic 
acid find use in the preparation of injectables. 
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Suppositones for rectal administration of the drug can be prepared by 
mixing the dru^ ; ; a suitable noninitating excipient such as cocoa butter and 
polyethylene glycols which are solid at ordinary temperatures but liquid at the 
rectal temperature and will therefore melt in the rectum and release the drug. 
5 Solid dosage fomis for oral administration may include capsules, tablets, 

pills, powders, and granules. In such solid dosage forms, the active compound 
may be admixed with at least one inert diluent such as sucrose, lactose, or 
starch. Such dosage fomis may also comprise, as is normal practice, additional 
substances other than inert diluents, e.g., lubricating agents such as magnesium 
10 stearate. In the case of capsules, tablets, and pills, the dosage forms may also 
comprise buffering agents. Tablets and pills can additionally be prepared with 
enteric coatings. 

Liquid dosage fomns for oral administration may include phamnaceuticaily 

acceptable emulsions, solutions, suspensions, syrups, and elixirs containing 
15 inert diluents commonly used in the art, such as water. Such compositions may 

also comprise adjuvants, such as wetting agents, emulsifying and suspending 

agents, and sweetening, flavoring, and perfuming agents. 

The compounds of the present invention can also be administered in the 

fomi of liposomes. As is known in the art, liposomes are generally derived from 
20 phospholipids or other lipid substances. Liposomes are formed by mono- or 

multi-lamellar hydrated liquid crystals that are dispersed in an aqueous medium. 

Any non-toxic, physiologically aceptable and metabolizable lipid capable of 

forming liposomes can be used. The present compositions in liposome forni 

can contain, in addition to a compound of the present invention, stabilizers, 
25 presen^atives, excipients, and the like. The preferred lipids are the 

phospholipids and phosphatidyl cholines (lecithins), both natural and synthetic. 
Methods to iom liposomes are known in the art. See, for example, 

Prescott, Ed., Methods In Cell Bioloov. Volume XIV, Academic Press, New Yoric, 

N.Y. (1976), p. 33etseq. 
30 While the compounds of the invention can be administered as the sole 

active pharmaceutical agent for the treatment of cancer, they can also be used 

in combination with one or more other chemotherapeutic agents. 
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Representative examples of chemotherapeutic agents are described 
InHoIleb, et al., Clinical Oncology, American Cancer Society, United States 
(1991) p 56 et seq. These agents include alkylating agents such as the nitrogen 
mustards (mechloethamlne, melphalan, chlorambucil, cyclophosphamide and 
5 Ifosfamlde), nftrosoureas (camiustlne, lomustlne, semustlne, streptozocin), alkyl 
sulfonates (busulfan), triazlnes (dacarbazlne) and ethyenlmines (thiotepa, 
hexamethylmelamine); folic acid analogues (methotrexate); pyrlmldine 
analogues (5-fluorouracil, cytosine arablnoside); purine analogues (6- 
mercaptopurine, 6-thioguanine); antitumor antibiotics (actinomycin D, the 

0 anthracyclines (doxorubicin), bleomycin, mitomycin 0, methramycin); plant 
alkaloids such as vinca alkaloids (vincristine, vinblastine) and etoposide (VP- 
16); honnones and homione antagonists (tamoxifen and corticosteroids); and 
miscellaneous agents (cisplatin, taxoi, brequinar). 

The above compounds to be employed in combination with the famesyl 
5 protein transferase inhibitor of the invention will be used in therapeutic amounts 
as indicated in the Physicians' Desk Reference (PDR) 47th Edition (1993), 
which Is incorporated herein by reference, or such therapeutically useful 
amounts as would be known to one of ordinary skill in the art. 

The compounds of the invention and the other chemotherapeutic agent 
) can be administered at the recommended maximum clinical dosage or at lower 
doses. Dosage levels of the active compounds in the compositions of the 
invention may be varied so as to obtain a desired therapeutic response 
depending on the route of administration, severity of the disease and the 
response of the patient. 
> When administered as a combination, the therapeutic agents can be 

fonnulated as separate compositions which are given at the same time or 
different times, or tlie therapeutic agents can be given as a single composition. 

The foregoing is merely illustrative of the invention and is not intended to 
limit the invention to the disclosed compounds. Variations and changes which 

1 are obvious to one skilled in the art are intended to be within the scope and 
nature of the invention which are defined in the appended claims. 
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QL&m 

What is claimed is: 



1 . A compound of tlie f omiula 



5 




wlierein 

Ai, A2, A3, A4, As and Ae are independently selected from the group consisting 
of 

(1) hydrogen; 

(2) halogen; 

(3) loweraikyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -X-T-G 

wherein at each occun^nce T Is Independently selected from the group 
consisting of 

a) a covalent bond, 

b) -C(0)-. 



15 



20 
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c) -C(S)- and 

d) -3(0)2-, 

at each occurrence X is Independently selected from the group consisting of 

a) a covalent bcmd, 

b) -CH2-, 

c) -0-. 

d) -S- and 

e) -N(Ra)- wherein Is hydrogen, loweralkyi, cycloalkyi, 
cycloallcyialicyl or arylalkyi, 

and at each occurrence G is Independently selected from the group consisting 
of 

a) R2. 

b) -N{Ri)(R2) 

wherein at each occun-ence R^ is independently selected from the 

group consisting of 

(0 •CH(Rj)C(0)ORg wherein at each occurrence R^j Is 
Independently selected from the group consisting of 
loweralkyi, cycloalkyi, cycloalkylalkyi, alkoxyalkyi, 
thioalkoxyalkyi, hydroxyalkyi, aminoalkyi, carboxyalkyi, 
alkoxycarbonylalkyi, arylalkyi and alkylsulfonylalkyi and at 
each occurrence Rg Is Independently selected from the 
group consisting of hydrogen and carboxy-protecting group, 
00 aiyl, 
(ill) arylalkyi, 

(iv) heterocyclic, 

(v) (heterocyclic)alkyl, 

(vi) cycloalkylalkyi and 

(vii) aryl, heterocyclic, arylalkyi or (heterocyclic)alkyl 
wherein the aryl group, the aryl part of the arylalkyi group, 
the heterocyclic group or the heterocyclic part of the 
(heterocyclic)alkyl group Is substituted with one or two 
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substituents -W-R4 wherein at each occurrence W is 

independently selected from the group consisting of (a) a 
covalent bond, (b) -C(0)-, (c) -CHg-, (d) -0-, (e) -S(0)p- 
wherein p Is 0, 1 or 2, (f) -N(Rg)- wherein is hydrogen or 
iowerallcyl, (g) -CH2O-, (h) -CH2S(0)p- wherein p Is 0, 1 or 2 . 
and (I) -CHgNCRc)- wherein Rg Is hydrogen or loweralkyi 
and 

at each occurrence R4 is independently selected from the 
group consisting of (a) aryl, (b) aiylaikyi, (c) cycloaii^, 
(d) cycloalkylallcyl, (e) heterocyclic and 
(f) (heterocycllc)ali^. 



at each occurrence R2 is independently selected from the group 
consisting of 
(Oaiyl. 

(ii) aiylaikyi. 

(iii) alkenyl. 
(Iv) alkynyi, 

(v) arylalkenyl, 

(vi) aiylalkynyl, 

(vii) (heterocyclic)alkyl, 

(viii) aryloxyalkyi, 

(ix) aryloxyalkenyl, 

(x) arylaikoxyalkenyl, 

(xi) aiyialkyi wherein the alkyi group is substituted with (a) 
-OR10 wherein Rio is hydrogen or alkanoyi or (b) -C(O)OR), 
wherein is hydrogen or a carboxy-protecting group, 
(xiO aro^oxyaikyl, and 

(xiiO ar^, arylalkyi or (hetero(^ctic)aikyl wherein the aryi 
group, the the aiyt part of the arylalkyi group or the 
heterocyclic part of the (heterocyclic)alkyl group is 
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substituted with one or two substituents -Y-R3 wherein at 
each occurrence Y is independently selected from the 
90 group consisting of (a) a covalent bond, (b) -C(0)-, 

(c) -CHg-, (d) -0-, (e) -S(0)n,- wherein m b 0, 1 or 2, 

(f) -N(Rj^- wherein Rj, is hydrogen or lowerallcyl, (g) -CH2O-, 
(h) -CH2S(0)n,- wherein m is 0, 1 or 2 and (0 -CHgNCRj^- 
whereln R^ is hydrogen or lowerallcyl and at each 
95 occurrence R3 is independently selected from the group 

consisting of (a) aryl, (b) arylalkyi, (c) cycloalkyi, 

(d) cycloalkylall^, (e) heterocyclic and 
(f) (heterocyclic)all^, 

100 and 

c)-NHR2a or-OR2a 

wherein at each occurrence Rgg is independently selected from the 
group consisting of 
105 (i) arylalkyi and 

(ii) heterocyclicalkyi, 

wherein the alkyi part of the arylalkyi group or the 
heterocyclicalkyi group is substituted with an arylalkyi group 
and wherein the aryl part of the arylalkyi group or the 

1 1 0 heterocyclic part of the heterocyclicalkyi group is substituted 

with one or two substituents -Y -R3> wherein at each 
occurrence Y* is independently selected from the group 
consisting of (a) a covalent bond, (b) -C(0)-, (c) -CH2-, (d) 
-0-, (e) -S{0)n,.- wherein m' is 0, 1 or 2, (f) -N(Rt,.)- wherein 

lis Ry is hydrogen or loweralkyi, (g) -CHgO-, (h) -CH2S(0)n,.- 

whereln m' is 0, 1 or 2 and (I) -CHgNCRy)- wherein R^. is 
hydrogen or loweralkyi and at each occurrence R3. is 
independently selected from the group consisting of (a) aryl, 
(b) arylalkyi, (c) cycloalkyi, (d) cycloalkylalkyi, 

120 (e) heterocyclic and (f) (heterocyclic)alkyl; 
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(7) -Z wherein at each occurrence Z is independently selected from the 
group consisting of 
a)-Q-D 

wherein at each occurrence D is independently selected from the 



group consisting of 

(i) -C(0}Rg wherein at each occun-ence Rg is independently 
selected from the group consisting of hydrogen and a 
carboxy-protecting group, 

(ii) -C(0)H, 

(iii) -CHgOH, 

(iv) -CCOCFg. 

(v) -CH(0H)CF3. 
(vl) -C(OH)(CF3)2. 

(vii) -C(0)NH2, 

(viii) -C(0)NHOH, 

(ix) -CH(=NOH). 
(X) -S(0)2NH2, 

(xi) -NHS(0)2CH3 or-NHS(0)2CF3. 

(xii) 5-tetrazolyI. 




(xrv) ^ wherein R30 Is -CN,-N02i or -CO2R31 
wherein R31 is hydrogen, aryi or ioweralkyl, 
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(xv) o wherein at each occurrence R32 is 
independently selected from the group consisting of 
hydrogen and loweralk^, 

(xvi) o wherein at each occumence R33 is 
Independently selected from the group consisting of 
hydrogen and loweralkyi, 

" (^0 ° wherein at each occurrence R34 is 

independently selected from the group consisting of 
hydrogen, loweralkyi, alkenyl, alkoxyalkyi and 
benzyl, 



(xviii) 



A 



_ *o 

(xix) 

(XX) ° 
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160 



(XXi) 



A 

^ H 



(xxiO 



o 
o 



(xxiii) 



OH 



(xxiv) °" 



(XXV) 



and 



wherein at each occun-ence Q is independently selected from the group 
1 65 consisting of (i) a covalent bond, (ii) -OCHg-, (iii) alkylene, and (iv) allcenylene; 



b) 



HO 



170 



and 
c) 
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175 



195 




C{0)ORf 



wherein at each occurrence Rf is independently selected from the 
group consisting of hydrogen and a carfooxy-protecting group; 

(8) •C(0)R2a wherein at each occurrence Rga is Independently defined 

as above; 

(9) -CH(0H)R2a wherein at each occun-ence Rg^ is Independently 
180 defined as above; 

(10) -CH=C(R2b){R2c) wherein at each occurrence R2b is independently 
selected from arylalkyi and at each occurrence R2C is independently 

selected from the group consisting of aryl and heterocyclic wherein 
185 the aryl or heterocyclic ring is subsubstltuted with -Y-R3. wherein at 

each occurrence Y and R3. are independently defined as above, 

(11) -C(0)-CH(R2a)CH(R2c|)C(0)ORg wherein at each occun-ence R2a is 
independently defined as above, at each occunrence Rg^ is 

190 independently selected from aryl and at each occurrence Rg is 

independently selected from ttie group consisting of hydrogen and a 
carboxy-protecting group; 



and 

(12) -C(0)NH(arylalkyI); 



or any two adjacent substituents selected from A^, A2, A3, A4, A5 and Ag taken 
together form a 5-, 6- or 7-membered cyclic anhydride group; 

200 
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wfth the proviso that one or two of Ai, A2. A3, A4, A5 and Ae is independently 
selected from the group consisting of 

(1) -X-T-G wherein at each occun-ence X, T and G are independently defined as 
above, 

205 (2) -C(0)R2a wherein at each occurrence ^ independently defined as 
above, 

(3) -C1^(0H)(^ wherein at each occun-ence Rg^ is independently defined as 
above, 

(4) •CH:sC(R2b)(R2c} wherein at each occun-ence Hgb ^2c ^® 
210 independently defined as above, 

and 

(5) -C(0)-CH(R2a)CH(R2t,)C(0)ORg wherein at each occunence R2a, Rgj and 
Rg are independently defined as above, 

21 5 . and with the proviso tfiat one, two or three of At , A2. A3, A4, A5 and Ae is -Z 
whi^ at each occurrence is independently defined as above; 

or a phamiaceutically acceptable salt thereof. 

220 

2. A compound as defined by Claim 1 wherein Ai, A2, A3, A4, A5 and 
As are independently selected from 

(1) hydrogen, 

(2) halogen, 

5 (3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 , -N(Ra)-C(0)NR,l^ wherein is hydrogen, loweralkyi, 
cycloalkyi, ^cloaikylalkyl or arylalkyi, •0-C(0)NR^R2 or 

10 •CH2*C(0)NR^R2 wherein at each occun-ence Ri is independently selected 
from the group consisting of (i) aryl, (ii) aiyialkyi, (iii) heterocyclic, 
Ov) Oieterocyciic)alkyl and (vi) l^tgi and at each occunence R2 is independently 

selected from the group consisting of (i) aryl, (11) arylalkyi, (iii) alkenyi. 
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(iv) alkynyl, (v) aiylalkenyl, (vi) arylalkynyl, (vil) (heterocyclic)alkyl, 
15 (vill) aryloxyalkyl, Ox) aryloxyalkenyl, (x) arylalkoxyalkenyl, (xi) arylalkyi wherein 
the alkyi group Is substituted with -OR10 wherein Rio is hydrogen or alkanoyl, 
and (xii) aiyl, arylalkyi or (heterocyclic)alkyI wherein the aryl group, the the atyl 
part of the arylalkyi group or the heterocyclic part of the (heterocycIic)alkyl group 
is substituted with -Y-R3 wherein at each occun-ence Y is independently 
20 selected from (a) a covalent bond, (b) -C(0)-, (c) -CH2-, (d) -O, (e) -8(0)^- 
wherein m is 0, 1 or 2, (f) -N(Rb)- wherein R,, is hydrogen or loweralkyi, (g) 
-CH2O-, (h) -CH2S(0)n,- wherein m Is 0, 1 or 2 and (i) -CH2N(Ri,)- wherein R^, is 
hydrpgein or loweralkyi and at each occurrence Rg is independently selected 
from (a) aryl, (b) arylalkyi, (c) cycloalkyi, (d) cycloalkylalkyi, (e) heterocyclic and 
25 (f) (heterocycfic)aikyl: 
and 

(7) -Q-C(0)R6 wherein at each occun-ence Q is independently selecited from 
(a) a covalent bond, (b) alkylene, and (c) alkenylene and Rg is -OR7 wherein at 
each occurrence R7 is independently hydrogen or a carboxy-protecting group; 
30 with the proviso that one or two of Ai , A2, A3, A4, A5 and Aq is -C(0)NRi R2 , 
-N(Ra)-C(0)NR^R2 wherein R^ is hydrogen, loweralkyi, cycloalkyi, 
cycloalkylalkyi or aiylalkyl. -O.C(0)NRiR2 or 

-CH2-C(0)NR,R2 wherein R^ and Rg are as defined above, and with the proviso 
that one, two or three of Ai, A2, A3, A4, A5 and Ae is -Q-C(0)R6 wherein Q and 
35 Re are as defined above. 

3, A compound as defined by Claim 1 of the formula (I) wherein Ai , 
A2, A3, A4, A5 and Ae are independently selected from 

(1) hydrogen, 

(2) halogen, 

5 (3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 , -N(Ra)-C(0)NRiR2 wherein Rg is hydrogen, loweralkyi, 
cycloalkyi, cycloalkylalkyi or arylalkyi, -0-C{0)NR^R2 or 
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10 -CH2-C(0)NRiR2 wherein at each occurrence Ri is independently selected 
from the group consisting of (i) aryl, (ii) arylalkyl. (iii) heterocyclic, 
• (Iv) (heterocyclic)alkyl and (vi) Rg, and at each occurrence R2 is independently 

selected from the group consisting of (i) aryl, (10 arylalkyl, (iii) alkenyl, 
(iv) alkynyl, (v) arylalkenyl, (vl) arylalkynyl, (vii) (heterocyclic)alkyl, 

15 (viil) aryloxyalkyi, (ix) aiyloxyalkenyl, (x) arylalkoxyalkenyl, (xi) arylalkyl wherein 
the alkyi group Is substituted with -OR10 wherein Rio Is hydrogen or alkanoyi, 
and (xiO aryl, arylalkyl or (heterocyclic)alkyl wherein the aryl group, the the aryl 
part of the arylalkyl group or the heterocyclic part of the (heterocyclic)alkyl group 
Is substituted wHh -Y-R3 wherein at each occurrence Y is independently 

20 selected from (a) a covalent bond, (b)-C(0K(c)-CH2-, (d)-0-,(e)-S(0)n,- 
wherein m Is 0, 1 or 2, (f) -N(Rb)- wherein R5 is hydrogen or loweralkyi, (g) 
-CH2O-, (h) -CH2S(0),„- wherein m Is 0, 1 or 2 and (i) -CH2N(R5)- wherein R^ is 
hydrogen or loweralk^ and at each occurrence R3 is independently selected 
from (a) aryl, (b) arylalkyl, (c) cycloalkyi, (d) cycloalkylalkyf, (e) heterocyclic and 

25 (0 (heterocyctic)alkyl; 
and 

(7) -Q-C(0)R5 wherein at each occurrence Q is independently selected from 
(a) a covalent bond, (b) alkylene, and (c) alkenylene and Rg is -OR7 wherein at 
each occun*ence R7 is independently hydrogen or a carboxy-protecting group; 

30 with the proviso that one or two of Ai , A2, A3, A4, A5 and As Is -C(0)NRi R2 , 
-N(R3)-C(0)NR.,R2 wherein R^ Is hydrogen, loweralkyi, cycloalkyi, 
cycloalkylalkyi or arylalkyl, -0-C(0)NR,R2 or 

-CH2-C(0)NR,R2 wherein and R2 are as defined above, and with the proviso 
that one, two or three of Ai , A2, A3, A4, A5 and As is -Q-C(0)Rq wherein Q and 
35 Re are as defined ^ove. 



4. A compound as defined by Claim 1 of formula (I) wherein Ai, A2, 
A3, A4, As and As are independently selected from 

(1) hydrogen, 

(2) halogen, 

5 (3) loweralkyi; 
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(4) hydroxy, 

(5) alkoxy; 

(6) -C(0)NRiR2 . -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycioallcyl, cycloalkylallcyl or arylallcyl, -0-C(0)NR,R2 or 

10 -CH2-C(0)NRi R2 wherein at each occun-ence Ri Is Independently selected 
from (0 arylall<yl, (ii) (heterocyclic)alkyl and (ill) Rg, and at each occurrence R2 Is 
independently selected from (i) arylalkyl. («') arylalkenyl, (iii) aryloxyalkyi, (iv) 
aryioxyalkenyl, (v) arylalkoxyalkenyl, and (vi) aryl, aiylalkyi or (heterocycllc)alkyl 
wherein the aryl group, the the aryl part of the arylalkyl group or the heterocyclic 

15 part of the (heterocyclic)alkyl group is substituted with -Y-R3 wherein at each 
occurrence Y is independently selected from (a) a covalent bond, 
(b) -CHg-, and (c) -O- and at each occunience R3 Is Independently selected from 
(a) aryl, (b) arylalkyl, (c) heterocyclic and (d) (heterocycric)alkyl; 
and 

20 (7) -C(0)R6 wherein Rg Is -OR7 wherein at each occurrence R7 is 
Independently hydrogen or a carboxy-protecting group; 
with the proviso that one or two of Ai, A2, A3, A4, A5 and Ae is -C(0)NRiR2 , 
-N(Ra)-C{0)NRiR2 wherein R^ Is hydrogen, loweralkyi, cycloalkyi, 
cycloalkylalkyi or arylalkyl. -0-C(0)NRiR2 or -CH2-C(0)NRiR2 wherein R^ and 

25 Rg are as defined above, and with the proviso that one, two or three of Ai . A2, 
A3, A4, As and Ae is -C(0)R6 wherein Re is as defined above. 

5. A compound as defined by Claim 1 of formula (I) wherein Ai , A2, 
A3, A4, As and Ae are Independently selected from 

(1) hydrogen, 

(2) halogen, 

5 (3) loweralkyi; 

(4) hydroxy; 

(5) alkoxy; 

(6) -C(0)NRiR2 , -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyi, cycloalkylalkyi or arylalkyl, -0-C(0)NRiR2 or -CH2-C(0)NR,R2 
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,10 wherein at each occurrence Ri is independently selected from benzyl, 

chlorobenzyl, dichlorobenzyl, phenethyl, 3-phenylpropyl, 4-phenyIbutyl and 

^ 4-(phenoxy)ben2yl, and at each occurrence R2 is independently selected from 
4-(phenoxy)benzyl and 4-(phenoxy)phenethyl; 
and 

15 (7) •C(0)Re wherein Rg is •OR7 wherein at each occurrence R7 is 
independently hydrogen or a carboxy-protecting group; 
with the proviso that one or two of Ai, A2, A3, A4, A5 and Ae Is -C(0)NRiR2 , 
-N(Ra)-C(0)NRiR2 wherein Rg Is hydrogen, loweralkyi, cycloalkyi, 
cycloalkylalkyi or arylalkyi, -0-C(0)NRiR2 or .CH2-C(0)NRiR2 wherein R, and 

20 Rg are as defined above, and with the proviso that one, two or three of Ai, A2, 
A3. A4, As and Ae Is -C(0)R5 wherein Re is as defined above. 



6. A compound as defined by Claim 1 of formula (I) wherein Ai is 
-C(0)NRiR2 , -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, lowerall<yl, cycloalkyi, 
cycloalkylalkyi or arylalkyi, -0-C(0)NRiR2 or 
-CH2-C(0)NR^R2 wherein Ri is selected from benzyl, chlorobenzyl, 
5 dichlorobenzyl, phenethyl, 3-phenylpropyl, 4-phenylbutyl and 4- 
(phenoxy)benzyI, and R2 is selected from 4-(phenoxy)benzyl and 4- 
(phenoxy)phenethyl; 

A2, A4 and A5 are -C(0)R6 wherein Rg is -OR7 wherein at each occurrence R7 
is Independently hydrogen or a carboxy-protecting group; or A3 and A4 are 
10 -C(0)R5 wherein Rg is -OR7 wherein at each occurrence R7 is Independently 
hydrogen or a carboxy-protecting group; or Ag and A4 are -C(0)R6 wherein Rg is 
-OR7 wherein at each occun-ence R7 is independently hydrogen or a carboxy- 
protecting group; and the remaining members of the group Ai, A2, A3, A4, A5 
and Ag are hydrogen. 



7. A compound as defined by Claim 1 of fomnula (I) wherein Ai and 
A4 are -C(0)NRiR2 , -N(Ra)-C(0)NRiR2 wherein R^ is hydrogen, loweralkyi, 
cycloalkyi, cycloalkylalkyi or arylalkyi, -0-C(0)NRiR2 or 
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-CH2-C(0)NRiR2 wherein at each occurrence Ri is independently selected 
from benzyl, chlorobenzyl, dichlorobenzyl, phenethyl, 3-phenylpropyl, 
4-phenyIbutyl and 4-(phenoxy)ben2yl, and at each occurrence R2 is 
Independently selected from 4-(phenoxy)benzyl and 4-{phenoxy)phenethyl; and 
A2 and A5 are Rg is -OR7 wherein at each occun-ence R7 is independently 
hydrogen or a carboxy-protecting group; and the remaining memt>ers of the 
group Ai , A2, A3, A4. A5 and Ae are hydrogen; 

or A, and A5 are -C(0)NRiR2 , -N(Ra)-C(0)NR,R2 wherein R^ is hydrogen, 
Ipweralkyl, cycloalkyl, cycIoall<yIall<yl or aiylalkyi, -0-C(0)NRiR2 or 
-CH2-C(0)NRiR2 wherein at each occurrence Ri is Independently seiected 
from benzyl, chlorobenzyl, dichlorobenzyl, phenethyl, 3-phenylpropyl, 4- 
phenylbutyl and 4-(phenoxy)benzyl, and at each occurrence R2 is 
Independently selected from 4-(phenoxy)benzyl and 4-(phenoxy)phenethyl; and 
A2 and A4 are Rg Is -OR7 wherein at each occurrence R7 is Independently 
hydrogen or a carboxy-protecting group; and the remaining members of the 
group Ai , A2, A3, A4, As and Ae are hydrogen. 

8. A compound selected from the group consisting of: 
5-(N-Benzyl-N-(4-phenoxybenzyi)aminocarbonyl)benzene-1,2,4- 

tricarfooxylic acid; 

2.5- Di(N-benzyi-N-(4-phenoxybenzyl)aminocarbonyl) benzene- 

1,4-dicarboxylic acid; 

4.6- Di(N-benzyl-N-(4-phenoxybenzyl)aminocarbonyi) benzene- 

1.3-dicarboxyiic acid; 
5-(N-Phenethyl-N-(4-phenoxybenzyl)diaminocarbonyl)benzene- 
1,2,4-trlcarboxyiic acid; 

4- (N-Benzyl-N-(4-phenoxybenzyl)aminocarbonyl)benzene-1,2- 

dicarboxylic acid; 

5- (N,N-Di{4-phenoxybenzyl)aminocarbonyl)benzene-1,2,4- 

tricarboxylic acid; 
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5.(ls|.(4.phenoxyben2yl)-N-(4-phenylbutyl)aminocarbonyl)- 

benzene-1,2,4-tricarboxylic acid; 
5-(N-(3,4-Dichlorobenzyl)-N-(4-phenoxybenzyl)aminocarbonyl)- 

benzene-1 ,2,4-tricarboxylic acid; 

4- (N-Benzyl-N-(4-phenoxybenzyl)anninocarbonyl)benzene-1,3- 

dicarboxylic acid; 

5- (N-Benzyl-N-(2-(4-phenoxyphenyl)ethyI)aminocarfoonyl)- 

benzene-1 ,2,4-tricarboxylic acid; 
4-{(N-Benzyl-N-(4-plienoxybenzyl)aminocarbonyl)amino}benzene-1,2- 

dicarboxylic acid; 
4-{(N-Benzyl-N-(4-phenoxybenzyl)aminocarbonyl)oxy}benzene-1,2- 

dicarboxyilc acid; 

4- {{N-Ben2yl-N-(4-plienoxybenzyOaminocarbonyl)methyl}-1,2-ben2ene 

dicarboxylic acid; and 

5- [N-(2-Ethoxybenzyl)-N-(3-(4-methyIphenoxy)benzyl)aminocarbonyl]- 

benzene-1 ,2,4-tricarboxylic acid; 

or a piiarmaceutically acceptable salt thereof. 

9. 5-[N-(2-Ethoxybenzyl)-N-(3-(4-methylphenoxy)benzyl)- 
aminocarbonyl]-benzene-1 ,2,4-tricarboxylic acid, 

or a pharmaceutically acceptable salt thereof. 

10. A pharmaceutical composition for inhibiting protein 
famesyltransferase comprising a therapeutically effective amount of a 
compound according to Claim 1 and a phannaceutically acceptable carrier. 

11. A method for inhibiting femesyiation of Ras protein in a human or 
lower mammal in need of sudi treatment comprising administering a 
therapeutically effective amount of a compound according to Claim 1. 
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12. A method for inhibiting or treating cancer comprising administering 
to a mammal In need of such treatment a therapeutically effective amount of a 
compound as defined by Claim 1. 

13. A method for inhibiting or treating cancer comprising administering 
to a mammal In need of such treatment a therapeutically effective amount of a 
compound as defined by Claim 1 in combination with one or more 
chemotherapeutic agents. 

14. A method for preventing restenosis comprising administering to a 
mammal in need of such treatment a therapeutically effective amount of a 
compound as defined by CIsdm 1 . 

15. A phanmaceutlcal composition for Inhibiting protein 
famesyltransferase comprising a therapeutically effective amount of a 
compound according to Claim 7 and a pharmaceutlcally acceptable earner. 

1 6. A method for inhibiting famesylatlon of Ras protein In a human or 
lower mammal in need of such treatment comprising administering a 
therapeutically effective amount of a compound according to Claim 8. 

17. A method for Inhibiting or treating cancer comprising administering 
to a mammal in need of such treatment a therapeutically effective amount of a 
compound as defined by Claim 8. 

18. A method for Inhibiting or treating cancer comprising administering 
to a mammal in need of such treatment a therapeutically effective amount of a 
compound as defined by Claim 8 in combination with one or more 
chemotherapeutic agents. 

19. A method for preventing restenosis comprising administering to a 
mammal in need of such treatment a therapeutically effective amount of a 
compound as defined by Claim 8. 
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